Appl. No. 
Filed 



10/063,594 
May 3, 2002 



Best Available Copy 



REMARKS 

Applicants thank the Examiner for the review of the instant application. Claims 6-8 and 
11-17 remain pending and are presented for fiirther examination. For the reasons stated below, 
Applicants respectfully traverse the rejection of the pending claims. 

Status of the Claims 

In response to the final Office Action mailed January 4, 2006, Applicants filed an 
Amendment After Final Office Action on March 3, 2006. This amendment canceled Claims 4 
and 5, and amended Claim 12 to change the dependency from canceled Claim 4 to Claim 6. 

Although Applicants have not received any communication from the Examiner regarding 
this After-final Amendment, Applicants assume that the claim amendments have been entered, 
and that the current claims read as set forth in the "Listing of the Claims" section which begins 
on page 2 of this paper. 

Rejection Under 35 U.S.C §101 

The PTO maintains its rejection of Claims 6-8 and 11-17 under 35 U.S.C. § 101 as 
lacking a specific and substantial asserted utility or a well established utility for the reasons set 
forth in the previous Office Actions. The PTO asserts that one skilled in the art would not know 
how to use the claimed invention. According to the PTO, "the specification provides data 
showing an increase in message- in a normal lung tissue. However, there is no evidence 
regarding whether or not PRO1270 polypeptide levels are also increased." Office Action at 3. 
The PTO relies on Pennica et al, Haynes et al 9 and Hu et al., for the propositions that the 
literature cautions researchers against drawing conclusions based on small changes in transcript 
expression levels and that what is often seen is a lack of correlation between DNA expression 
and increased peptide levels. Office Action at 3. The PTO argues that further research is 
required to determine whether the PRO 1270 polypeptide is differentially expressed, making the 
asserted utility not substantial. 

Applicants have previously set forth the legal standard for utility. It is established that the 
legal standard for demonstrating utility is a relatively low hurdle. An Applicant need only 
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provide evidence such that it is more likely than not that a person of skill in the art would be 
convinced, to a reasonable probability, that the asserted utility is true. The evidence need 
not be direct evidence, so long as there is a reasonable correlation between the evidence and the 
asserted utility. The Applicant does not need to provide evidence such that it establishes an 
asserted utility as a matter of statistical certainty. 

Even assuming that the PTO has met its initial burden to offer evidence that one of 
ordinary skill in the art would reasonably doubt the truth of the asserted utility, Applicants assert 
that they have met their burden of providing rebuttal evidence such that it is more likely than not 
those skilled in the art, to a reasonable probability, would believe that the claimed invention is 
useful as a diagnostic tool for cancer. 

Substantial Utility 

Summary of Applicants ' Arguments and the P TO 's Response 

Applicants first offer a summary of their argument and the disputed issues involved. 
Applicants assert that the claimed polypeptides have utility as diagnostic tools for cancer, 
particularly lung tumors. Applicants' asserted utility rests on the following argument: 

1. Applicants have provided reliable evidence that mRNA for the PRO 1270 polypeptide 
is expressed at least two-fold higher in normal lung tissue compared to lung tumor tissue; 

2. Applicants assert that it is well-established in the art that a change in the level of 
mRNA for a particular protein, e.g. a decrease, generally leads to a corresponding change in the 
level of the encoded protein, e.g. a decrease; 

3. Given Applicants' evidence that the mRNA for the PRO 1270 polypeptide is 
differentially expressed in lung tumor tissue compared to normal lung tissue, it is more likely 
than not that the PRO 1270 polypeptide is likewise differentially expressed in these tumors; the 
PRO 1270 polypeptide is therefore useful as a diagnostic tool to distinguish lung tumor tissue 
from normal lung tissue. 

Applicants understand the PTO to be asserting that "one skilled in the art would view the 
instant expression data as merely preliminary with regard to whether or not mRNA or protein 
levels of PRO 1270 are specifically increased in normal lung. Further research would have to be 
done in order to determine if PRO 1270 mRNA and protein are amplified, and, if so, whether or 
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not the expression is significant enough to reasonably confirm the usefulness of PRO 1270 
protein as a cancer marker." Office Action at 7. 

As detailed below, Applicants submit that the PTO has failed to demonstrate that this is 
one of the "rare cases" where the applicants have "asserted a utility that could only be true if it 
violated a scientific principle, such as the second law of thermodynamics, or a law of nature, or 
was wholly inconsistent with contemporary knowledge in the art." M.P.E.P. § 2107.02 III B. 
The references cited by the PTO in support of its rejections are either irrelevant, not contrary to 
Applicants' arguments, or actually offer support for Applicants' position. Even if the PTO has 
met its initial burden, Applicants have submitted enough rebuttal evidence such that it is more 
likely than not that a person of skill in the art would be convinced, to a reasonable probability, 
that the asserted utility is true. As stated above, Applicants' evidence need not be direct 
evidence, so long as there is a reasonable correlation between the evidence and the asserted 
utility. The standard is not absolute certainty. 

Applicants have established that the Gene Encoding the PRO1270 Polypeptide is Differentially 
Expressed in Certain Cancers compared to N ormal Tissue 

Applicants remind the PTO of the level of evidence required to support a substantial 

utility. 

[T]he Appellant does not have to provide evidence sufficient to establish that an 
asserted utility is true "beyond a reasonable doubt." Nor must the Appellant 
provide evidence such that it establishes an asserted utility as a matter of 
statistical certainty. Instead, evidence will be sufficient if, considered as a whole, 
it leads a person of ordinary skill in the art to conclude that the asserted utility is 
more likely than not true . M.P.E.P. at § 2107.02, part VII (emphasis in original, 
citations omitted). 

The Court of Appeals for the Federal Circuit has stated that the standard for satisfying the 
utility requirement is a low one: 

The threshold of utility is not high : An invention is "useful" under section 101 if 
it is capable of providing some identifiable benefit. See Brenner v. Manson, 383 
U.S. 519, 534, 86 S.Ct. 1033, 16 L.Ed.2d 69 (1966); Brooktree Corp. v. Advanced 
Micro Devices, Inc., 977 F.2d 1555, 1571 (Fed. Cir. 1992) ("To violate § 101 the 
claimed device must be totally incapable of achieving a useful result"); Fuller v. 
Berger, 120 F. 274, 275 (7th Cir. 1903) (test for utility is whether invention "is 
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incapable of serving any beneficial end"). Juicy Whip, Inc. v. Orange Bang, Inc., 
185 F.3d 1364, 1366, 51 U.S.P.Q. 2d 1700 (Fed. Cir. 1999) (emphasis added). 

The low threshold for satisfying the utility requirement is reflected in the standard set by the 

Federal Circuit for invalidating a patent based on a lack of utility: "[T]he fact that an invention 

has only limited utility and is only operable in certain applications is not grounds for finding lack 

of utility. Some degree of utility is sufficient for patentability. Further, the defense of non-utility 

cannot be sustained without proof of total incapacity ." Envirotech Corp. v. Al George, Inc., 730 

F.2d 753, 762, 221 U.S.P.Q. 473 (Fed. Cir. 1984) (emphasis added, citations omitted). 

Because the standard for satisfying the utility requirement is so low, requiring total 

incapacity for a finding of no utility, the M.P.E.P. cautions that: 

Rejections under 35 U.S.C. 101 have been rarely sustained by federal courts. 
Generally speaking, in these rare cases, the 35 U.S.C. 101 rejection was sustained 
[] because the Appellant ... asserted a utility that could only be true if it violated a 
scientific principle, such as the second law of thermodynamics, or a law of nature, 
or was wholly inconsistent with contemporary knowledge in the art. M.P.E.P. § 
2107.02 III B., citing In re Gazave, 379 F.2d 973, 978, 154 U.S.P.Q. 92, 96 
(C.C.P.A. 1967) (underline emphasis in original, italic emphasis added). 

In Nelson v. Bowler, 626 F.2d 853, 206 U.S.P.Q. 881 (C.C.P.A. 1980), the court held that 
crude screens for pharmacological activity which were reported as qualitative results without 
statistical analysis were sufficient to establish utility. The Appellants in Nelson relied on two 
tests to prove practical utility for derivatives of naturally occurring prostaglandins: an in vivo rat 
blood pressure (BP) test and an in vitro gerbil colon smooth muscle stimulation (GC-SMS) test. 
In the BP test, responses to the compounds were categorized qualita tively, as either a depressor 
(lowering) effect or a pressor (elevating) effect . Nelson, 626 F.2d at 854-55. In the GC-SMS test 
a section of colon was excised from a freshly-killed gerbil for suspension in a physiological 
solution, and a lever arm was connected to the colon in such a way that any contraction was 
recorded as a polygraph trace. Id. The Board held that Nelson had not shown adequate proof of 
practical utility, characterizing the tests as "rough screens, uncorrelated with actual utility." Id. at 
856. 

On appeal the C.C.P.A. reversed, holding that the Board "erred in not recognizing that 
tests evidencing pharmacological activity may manifest a practical utility even though they may 
not establish a specific therapeutic use ." Id (emphasis added). The Court stated that "practical 
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utility" was characterized as a use of the claimed discovery in a manner which provides some 
immediate benefit to the public, establishing the rule that "[k]nowledge of the pharmacological 
activity of any compound is obviously beneficial to the public... [W]e conclude that adequate 
proof of any such activity constitutes a showing of practical utility." Id. (emphasis added). 

The Court rejected Bowler's argument that the BP and GC-SMS tests are inconclusive 
showings of pharmacological activity since confirmation by statistically significant means did not 
occur until after the critical date. The Court stated that "a rigorous correlation is not necessary 
where the test for pharmacological activity is reasonably indicative of the desired response." Id. 
(emphasis added). The Court concluded that a " reasonable correlation " between the observed 
properties and the suggested use was sufficient to establish practical utility. Id. at 857. 

The test articulated in Nelson is certainly met by the evidence in Example 18. Presented 
with the data in Example 18, one of skill in the art would find that there is a "reasonable 
correlation" between the observed property of differential expression in certain tumors and the 
suggested use as a diagnostic tool for cancer. In Nelson the fact that the results were qualitative, 
not statistically significant, and preformed in vivo in rats or in vitro on gerbil colon did not 
matter. The Court held that statistically significant results are not required, n or is it necessary to 
prove actual clinical therapeutic usefulness . 

The gene expression data in the specification, Example 18, shows that the mRNA 
associated with the PRO 1270 polypeptide was more highly expressed in normal lung tissue 
compared to lung tumor tissue. Gene expression was analyzed using standard semi-quantitative 
PCR amplification reactions of cDNA libraries isolated from different human tumor and normal 
human tissue samples. Identification of the differential expression of the PRO 1270 polypeptide- 
encoding gene in tumor tissue compared to the corresponding normal tissue renders the molecule 
useful as a diagnostic tool for the determination of the presence or absence of tumor. Applicants 
previously submitted a first Declaration of J. Christopher Grimaldi, an expert in the field of 
cancer biology. This declaration explains the importance of the data in Example 18, and how 
differential gene and protein expression studies are used to differentiate between normal and 
tumor tissue (see Declaration, paragraph 7). 
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In paragraph 5 of his declaration, Mr. Grimaldi states that the gene expression studies 
reported in Example 18 of the instant application were made from pooled samples of normal and 
of tumor tissues. Mr. Grimaldi explains that: 

The DNA libraries used in the gene expression studies were made from pooled 
samples of normal and of tumor tissues. Data from pooled samples is more likely 
to be accurate than data obtained from a sample from a single individual That 
is, the detection of variations in gene expression is likely to represent a more 
generally relevant condition when pooled samples from normal tissues are 
compared with pooled samples from tumors in the same tissue type. 
(Paragraph 5) (emphasis added). 

Thus, contrary to the PTO's position that "the increase in message was found in only one 
tissue sample" (See Office Action at 6), the use of pooled samples increases the accuracy of the 
experiment. As Dr. Grimaldi explained, the detection of variations in gene expression is likely to 
represent a more generally relevant condition when pooled samples from normal tissues are 
compared with pooled samples from tumors in the same tissue type. Clinical diagnostics are 
geared towards generally relevant conditions that are present in a populous, such as a population 
of individuals with lung cancer. 

With respect to the PTO's concerns regarding the methodology used to compare mRNA 

levels in normal tissue to that in cancerous tissue in Example 18, Applicants maintain that this 

methodology is reliable. In paragraphs 6 and 7, Mr. Grimaldi explains that the semi-quantitative 

analysis employed to generate the data of Example 18 is sufficient to determine if a gene is over- 

or under-expressed in tumor cells compared to corresponding normal tissue. He states that any 

visually detectable difference seen between two samples is indicative of at least a two-fold 

difference in cDNA between the tumor tissue and the counterpart normal tissue. Thus, the 

results of Example 18 reflect at least a two-fold difference between normal and tumor samples. 

He also states that the results of the gene expression studies indicate that the genes of interest 

"can be used to differentiate tumor from normal," thus establishing their reliability. He explains 

that, "The precise levels of gene expression are irrelevant; what matters is that there is a relative 

difference in expression between normal tissue and tumor tissue." (Paragraph 7). Thus, since it 

is the relative level of expression between normal tissue and suspected cancerous tissue that is 

important, the precise level of expression in normal tissue is irrelevant. Likewise, there is no 

need for quantitative data to compare the level of expression in normal and tumor tissue. As Mr. 
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Grimaldi states, "If a difference is detected, this indicates that the gene and its corresponding 
polypeptide and antibodies against the polypeptide are useful for diagnostic purposes, to screen 
samples to differentiate between normal and tumor." 

In sum, the data in Example 1 8 are sufficient to establish a practical utility for the claimed 
invention. Applicants are asserting that the PRO 1270 gene and polypeptide have utility as 
diagnostic tools for cancer, particularly lung cancer. Applicants are not asserting that the 
PRO 1270 gene and polypeptide necessarily provide a definitive diagnosis of cancer, but rather 
that they are useful, alone or in combination with other diagnostic tools, to assist in the diagnosis 
of lung cancer. Statistically significant results are not required, nor is it necessary to p rove actual 
clinical therapeutic usefulness . 

The PTO cites Pennica et al as teaching "a lack of correlation between DNA expression 
and increased peptide levels." Office Action at 3, emphasis in original. However, in contrast to 
the PTO's characterization of the reference, Pennica teaches nothing about a lack of correlation 
between the level of DNA expression and the level of protein expression - Pennica did not even 
look at protein expression. Since Pennica provides no data whatsoever regarding protein 
expression, nothing in Pennica can support the assertion that there is a lack of correlation 
between mRNA levels and increased peptide levels. Accordingly, nothing in Pennica is contrary 
to Applicants' assertion that it is established in the art that changes in the level of mRNA are 
correlated to the changes in the level of protein. 

The PTO rejects the Grimaldi Declaration as insufficient to overcome the rejection of 
Claims 6-8 and 11-17. The PTO states that "the PRO 1270 gene or mRNA has not been 
associated with tumor formation or the development of cancer, nor has it been shown to be 
predictive of such. The specification merely demonstrates that the PRO 1270 nucleic acid was 
decreased in a cancer sample. . .it is not clear that the reported expression is meaningful." Office 
Action at 6, emphasis in original. 

Applicants submit that the declaration of Mr. Grimaldi is based on personal knowledge of 
the relevant facts at issue. Mr. Grimaldi is an expert in the field and conducted or supervised the 
experiments at issue. Applicants remind the PTO that u [o]ffice personnel must accept an opinion 
from a qualified expert that is based upon relevant facts whose accuracy is not being questioned." 
PTO Utility Examination Guidelines (2001) (emphasis added). In addition, declarations relating 
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to issues of fact should not be summarily dismissed as "opinions" without an adequate 
explanation of how the declaration fails to rebut the Examiner's position. See in re Alton, 76 
F.3d 1168 (Fed. Cir. 1996). 

While it is true that the specification provides only mRNA expression data, as Applicants 
explain in detail below, one of skill in the art would accept that increases or decreases in mRNA 
level for a particular gene are reasonably correlated with increases or decreases in the encoded 
polypeptide level, respectively. Therefore, there is a clear nexus between the differential 
expression of PRO1270 mRNA in lung tumors and the differential expression of the PRO1270 
polypeptide. 

The PTO has not supplied any reasons or evidence to question the accuracy of the facts 
upon which Mr. Grimaldi based his opinion. Mr. Grimaldi has personal knowledge of the 
relevant facts, has based his opinion on those facts, and the PTO has offered no reason or 
evidence to reject either the underlying facts or his opinion. Therefore, the PTO should accept 
Mr. Grimaldi's opinion with regard to his statement that "any visually detectable difference seen 
between two samples is indicative of at least a two-fold difference in cDNA between the tumor 
tissue and the counterpart normal tissue" and that the nucleic acids of interest "can be used to 
differentiate tumor from normal." Together, these statements establish that there is at least a 
two-fold difference in expression, and that the results are reliable enough that they can be used to 
distinguish tumor from normal tissue. 

Applicants submit that a lack of known role for PRO 1270 in cancer does not prevent its 
use as a diagnostic tool for cancer. There is a difference between use of a gene for distinguishing 
between tumor and normal tissue on the one hand, and establishing a role for the gene in cancer 
on the other. Genes with lower levels of change in expression may or may not be the most 
important genes in causing the disease, but the genes can still show a consistent and measurable 
change in expression. While such genes may or may not be good targets for further research, 
they can nonetheless be used as diagnostic tools. The PRO 1270 gene can be used as a cancer 
diagnostic tool because it is differentially expressed in lung tumors. 

Applicants turn next to the PTO's arguments based on Hu et al. Applicants have 
discussed this reference at length in its previous responses. In addition to the persuasive reasons 
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articulated in Applicants' arguments of record, the PTO's reliance on Hu is also misplaced 
because Applicants are not relying on microarray data as discussed in Hu: 

In any microarray experiment, thousands of genes may demonstrate statistically 
significant expression changes, but only a fraction of these may be relevant to the 
study. Hu at 405, left column, first paragraph (emphasis added). 

Instead, Applicants are relying on a more accurate and reliable method of assessing 
changes in mRNA level, namely quantitative PCR analysis. In a recent study by Kuo et al, 
(Proteomics 5(4): 894-906 (2005)), the authors used microarray analysis combined with 
proteomic analysis using two-dimensional gel electrophoresis to examine changes in gene 
expression in leukemia cell lines. The authors report that "[c]omparison of microarray and 
proteomic expression profiles showed poor correlation . Use of mor e reliable and sensitive 
analyses, such as reverse transcriptase polymerase chain reaction TRT-PCRI , Western blotting 
and functional assays, on several genes and proteins, nonetheless, confirmed that there is indeed 
good correlation between mRNA and protein expression ." Kuo et al. at Abstract (emphasis 
added) (attached as Exhibit 1). Thus, even if accurate, Hu's statements regarding microarray 
studies are not relevant to the instant application which does not rely on microarray data. 

In conclusion, Applicants submit that the evidence reported in Example 18, supported by 
the first Grimaldi Declaration, establish that there is at least a two-fold difference in PRO 1270 
cDNA between lung tumors and normal lung tissue. Therefore, it follows that expression levels 
of the PRO 1270 gene can be used to distinguish lung tumor tissue from normal lung tissue. The 
PTO has not offered any significant arguments or evidence to the contrary. As Applicants 
explain below, it is more likely than not that the PRO 1270 polypeptide can also be used to 
distinguish lung tumor from normal lung tissue. 

Applicants have established that the Accepted Understanding in the Ar t is that there is a Positive 
Correlation between Changes in mRNA Levels and Changes in the L evel of Expression of the 
Encoded Protein 

Applicants next nam to the second portion of their argument in support of their asserted 
utility - that it is well-established in the art that a change in the level of mRNA for a particular 
protein, generally leads to a corresponding change in the level of the encoded protein; given 
Applicants' evidence of differential expression of the mRNA for the PRO 1270 polypeptide in 
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lung tumors, it is likely that the PRO 1270 polypeptide is likewise differentially expressed in 
these tumors; and proteins differentially expressed in certain tumors have utility as diagnostic 
tools. 

The PTO 's cited references are not contrary to Applicants ' as serted utility 
In response to Applicants' assertion, the PTO cites Haynes et al. (Electrophoresis 1998; 
19(11):1862-71) and Gygi et al. (Mol. and Cell. Bio., Mar. 1999; 1720-1730), as support for its 
argument that "mRNA levels are not predictive of protein levels." Office Action at 8. For the 
reasons discussed below, Applicants submit that the references cited by the PTO are either 
irrelevant, not contrary to Applicants' arguments, or actually offer support for Applicants' 
position. 

Applicants have discussed at length in previous responses why the Haynes and Gygi 
references are not relevant to the issue of whether changes in mRNA level for a particular gene 
leads to changes in protein level. Applicants will not repeat their arguments here. 

However, in an attempt to illustrate why references which relate to static global levels of 
mRNA and protein across different genes are not relevant to this issue, Applicants offer the 
following illustration and analogy with the understanding that like all illustrations and analogies, 
they are not perfect and therefore do not represent any admissions or binding statements 
regarding Applicants' disclosure or invention. 

Haynes and Gygi discuss whether there is a correlation between the static level of 
mRNAs and proteins globally, i.e. across different genes. For example, in Experiment 1, if a 
particular cell type has 100 copies of mRNA for gene X, 200 copies of mRNA for gene Y, and 
400 copies of mRNA for gene Z, the ratio of the amount of proteins X:Y:Z would be 1 :2:4, such 
that there is a correlation between static levels of mRNA and protein across genes. This is 
essentially what the cited references examined. In contrast, Applicants are relying on a 
correlation between changes in mRNA level for a particular gene leading to a corresponding 
change in the level of the encoded protein. For example, in Experiment 2, if gene X has 100 
copies of mRNA per cell in condition A {e.g. normal), and 200 copies of mRNA for gene X in 
condition B {e.g. tumor), the ratio of the amount of protein X in condition A:B would be 1:2, 
such that there is a correlation between the change in the level of mRNA and protein for a 
particular gene. 
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The PTO would like to argue that because there is no correlation between static levels of 
mRNA and protein across genes, as illustrated by Experiment 1, one of skill in the art would not 
expect an increase or decrease in the amount of mRNA for a particular gene to result in a 
corresponding change in the amount of the encoded protein, as illustrated in Example 2. This is 
simply wrong. 

Applicants emphasize, and the PTO will recognize, that this is just a simplified 
illustration to demonstrate the difference between the two issues being examined. However, this 
illustration makes clear that even if there is no correlation in the first experiment looking at static 
levels across genes, there can still be a correlation between changes in mRNA and protein for a 
particular gene as examined in the second experiment. 

The PTO's rejection of Applicants' asserted utility is based on a rejection of Applicants' 
conclusion that because the PRO 1270 mRNA is differentially expressed in lung tumors 
compared to normal lung tissue, the PRO 1270 polypeptide will be differentially expressed as 
well. This conclusion is not based on the assertion that steady-state mRNA levels are predictive 
of protein levels when comparing different genes, or that one can determine the level of mRNA 
based on changes in protein level. It is based on Applicants' assertion that changes in mRNA 
level generally result in corresponding changes in the level of the encoded protein. In rejecting 
this conclusion, the PTO has cited references by Pennica et al, Hu et al, Haynes et al, and Gygi 
etal. 

As explained previously, Pennica and Hu do not even discuss whether there is a 
correlation between mRNA and protein levels. While Haynes and Gygi address the relationship 
between mRNA and protein levels generally, their studies were limited to investigation of steady- 
state mRNA levels and correlations across different genes - a relationship which is irrelevant to 
Applicants' conclusion. 

Taken as a whole, the references cited by the PTO do not support the PTO's rejection of 
Applicants' assertion that more often than not, there is a correlation between changes in mRNA 
level and changes in the level of the corresponding protein. If anything, the cited references 
support Applicants' position. 
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Applicants ' previously submitted swvortine decla rations and references 
In support of the assertion that changes in mRNA are positively correlated to changes in 
protein levels, Applicants previously submitted a copy of a second Declaration by J. Christopher 
Grimaldi, a copy of the declaration of Paul Polakis, Ph.D., excerpts from Molecular Biology of 
the Cell, a leading textbook in the field (Bruce Alberts, et al, Molecular Biology of the Cell (3 rd 
ed. 1994), and (4 th ed. 2002), excerpts from the textbook, Genes VI, (Benjamin Lewin, Genes VI 
(1997)), a reference by Zhigang et al, World Journal of Surgical Oncology 2:13, 2004, and a 
reference by Meric et al, Molecular Cancer Therapeutics, vol. 1, 971-979 (2002). The details of 
these teachings, and how they support Applicants' asserted utility, are of record and will not be 
repeated here. 

Together, the declarations of Grimaldi and Polakis, the accompanying references, and the 
excerpts and references referred to above all establish that the accepted understanding in the art is 
that there is a reasonable correlation between changes in gene expression and the level of the 
encoded protein. 

Finally, Applicants address the PTO's argument that "further research needs to be done to 
determine if PRO 1270 mRNA are amplified, and, if so, whether or not the expression is 
significant enough to reasonably confirm the usefulness of PRO 1270 protein as a cancer marker." 
See Office Action at 7. 

Applicants submit that a lack of known role for PRO 1270 in cancer does not prevent its 
use as a diagnostic tool for cancer. The fact that there is no known translocation or mutation of 
PRO 1270, for example, (see Office Action at 6) is irrelevant to whether its differential 
expression can be used to assist in diagnosis of cancer - one does not need to know why 
PRO 1270 is differentially expressed, or what the consequences of the differential expression are, 
in order to exploit the differential expression to distinguish tumor from normal tissue. 

In fact, the Revised Interim Utility Guidelines promulgated by the PTO recognize that 
proteins which are differentially expressed in cancer have utility. The caveat in Example 12 
states that the utility requirement is satisfied where a protein is expressed on melanoma cells but 
not on normal skin, and that antibodies against the protein can be used to diagnose cancer. The 
position of the PTO requiring a known role for PRO1270 in cancer for utility is also inconsistent 
with the analogous standard for therapeutic utility of a compound where "the mere identification 
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of a pharmacological activity of a compound that is relevant to an asserted pharmacological use 
provides an 'immediate benefit to the public' and thus satisfies the utility requirement." M.P.E.P. 
§2701.01 (emphasis in original). Here, the mere identification of altered expression in tumors is 
relevant to diagnosis of tumors, and, therefore, provides an immediate benefit to the public. 

Accordingly, Applicants submit that they have offered sufficient evidence to establish 
that it is more likely than not that one of skill in the art would believe that because the PRO 1270 
mRNA is differentially expressed in lung tumor tissue compared to normal lung tissue, the 
PRO 1270 polypeptide will also be differentially expressed in lung tumor tissue compared to 
normal lung tissue. This differential expression of PRO 1270 and related polypeptides make 
them useful as diagnostic tools for cancer. 

Applicants ' additional supporting references 

In addition to the supporting references previously submitted by Applicants, Applicants 
submit the following references to further support the assertion that changes in mRNA levels 
generally lead to corresponding changes in the level of the encoded polypeptide. 

In a comprehensive study by Orntoft et al. (Mol. Cell. Proteomics. 2002; l(l):37-45) 
(previously submitted with IDS, attached hereto as Exhibit 2), the authors examined gene 
amplification, mRNA expression level, and protein expression in pairs of non-invasive and 
invasive human bladder tumors. Id. at Abstract. The authors examined 40 well resolved 
abundant known proteins, and found that "[i]n general there was a highly significant correlation 
(p<0.005) between mRNA and protein alterations. Only one gene showed disagreement between 
transcript alteration and protein alteration." Id. at 42, col. 2. The alternations in mRNA and 
protein included both increases and decreases. Id. at 43, Table II. Clearly, a correlation in 39 of 
40 genes examined supports Applicants' assertion that changes in mRNA level generally lead to 
corresponding changes in protein level. 

In a study by Wang et al. (Urol. Res. 2000; 28(5):308-15) (abstract attached as Exhibit 3) 
the authors report that down-regulation of E-cadherin protein has been shown in various human 
tumors. Id. at Abstract. In the reported study, the authors examined the expression of cadherins 
and associated catenins at the mRNA level in paired tumor and nonneoplastic primary prostate 
cultures. They report that "[s]ix of seven cases of neoplastic cultures showed moderately-to- 
markedly decreased levels of E-cadherin and P-cadherin mRNA. Similar losses of alpha-catenin 
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and beta-catenin mRNA were also observed." Id. As Applicants' assertion would predict, the 
authors state that the mRNA measures showed "good correlation" with the results from protein 
measures. The authors conclude by stating that "this paper presents a coordinated down- 
regulation in the expression of E-cadherin and associated catenins at the mRNA and protein level 
in most of the cases studied." Id. 

In a more recent study by Munaut et al. (Int. J. Cancer. 2003; 106(6): 848-5 5) (abstract 
attached as Exhibit 4) the authors report that vascular endothelial growth factor (VEGF) is 
expressed in 64-95% of glioblastomas (GBMs), and that VEGF receptors (VEGFR-1, its soluble 
form sVEGFR-1, VEGFR-2 and neuropilin-1) are expressed predominantly by endothelial cells. 
Id. at Abstract. The authors explain that infiltrating tumor cells and newly-formed capillaries 
progress through the extracellular matrix by local proteolysis involving matrix 
metalloproteinases (MMPs). In the present study, the authors "used quantitative RT-PCR, 
Western blot, gelatin zymography and immunohistochemistry to study the expression of VEGF, 
VEGFR-1, VEGFR-2, sVEGFR-1, neuropilin-1, MT1-MMP, MMP-2, MMP-9 and TIMP-2 in 
20 human GBMs and 5 normal brains. The expression of these MMPs was markedly increased 
in most GBMs with excellent correlation between mRNA and protein levels." Id. Thus, the 
results support Applicants' assertion that changes in mRNA level lead to corresponding changes 
in protein level. 

In another recent study, Hui et al. (Leuk. Lymphoma. 2003; 44(8): 1385-94 (abstract 
attached as Exhibit 5) used real-time quantitative PCR and immunohistochemistry to evaluate 
cyclin Dl mRNA and protein expression levels in mantle cell lymphoma (MCL). Id. at Abstract. 
The authors report that seven of nine cases of possible MCL showed overexpression of cyclin Dl 
mRNA, while two cases showed no cyclin Dl mRNA increase. Id. Similarly, "[s]ix of the seven 
cyclin Dl mRNA overexpressing cases showed increased cyclin Dl protein on tissue array 
immunohistochemistry; one was technically suboptimal." Id. The authors conclude that the 
study "demonstrates good correlation and comparability between measure of cyclin Dl mRNA 
... and cyclin Dl protein." Id. Thus, this reference supports Applicants' assertion. 

In a recent study by Khal et al. (Int. J. Biochem. Cell Biol. 2005; 37(10):2196-206) 
(abstract attached as Exhibit 6) the authors report that atrophy of skeletal muscle is common in 
patients with cancer and results in increased morbidity and mortality. Id. at Abstract. To further 
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understand the underlying mechanism, the authors studied the expression of the ubiquitin- 
proteasome pathway in cancer patient muscle using a competitive RT-PCR to measure 
expression of mRNA for proteasome subunits C2 and C5, while protein expression was 
determined by western blotting. "Overall, both C2 and C5 gene expression was increased by 
about three-fold in skeletal muscle of cachectic cancer patients (average weight loss 14.5+/- 
2.5%), compared with that in patients without weight loss, with or without cancer. . . . There was 
a good correlation between expression of proteasome 20Salpha subunits, detected by western 
blotting, and C2 and C5 mRNA, showing that increased gene expression resulted in increased 
protein synthesis." These findings support Applicants' assertion that changes in mRNA level 
lead to changes in protein level. 

Maruyama et al. (Am. J. Patho. 1999; 155(3):815-22) (abstract attached as Exhibit 7) 
investigated the expression of three Id proteins (Id-1, Id-2 and Id-3) in normal pancreas, in 
pancreatic cancer and in chronic pancreatitis (CP). The authors report that pancreatic cancer cell 
lines frequently coexpressed all three Ids, "exhibiting good correlation between Id mRNA and 
protein levels." Id. at Abstract. In addition, the authors teach that all three Id mRNA levels were 
expressed at high levels in pancreatic cancer samples compared to normal or CP samples. At the 
protein level, Id-1 and Id-2 staining was faint in normal tissue, while Id-3 ranged from weak to 
strong. In contrast, in the cancer tissues "many of the cancer cells exhibited abundant Id-1, Id-2, 
and Id-3 immunoreactivity," and Id-1 and Id-2 protein was increased significantly in the cancer 
cells by comparison to the respective controls, mirroring the overexpression at the mRNA level. 
Thus, the authors report that in both cell lines and tissue samples, increased mRNA levels leads 
to an increase in protein overexpression, supporting Applicants' assertion. 

Support for Applicants' assertion is also found in an article by Caberlotto et al. (Neurosci. 
Lett. 1999; 256(3):191-4) (abstract attached as Exhibit 8). In a previous study, the authors 
investigated alterations of neuropeptide Y (NPY) mRNA expression in the Flinders Sensitive 
Line rats (FSL), an animal model of depression. Id. at Abstract. The authors reported that in the 
current study, that NPY-like immunoreactivity (NPY-LI) was decreased in the hippocampal CA 
region, and increased in the arcuate nucleus, and that fluoxetine treatment elevated NPY-LI in the 
arcuate and anterior cingulate cortex. The authors state that "[t]he results demonstrate a good 
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correlation between NPY peptide and mRNA expression." Thus, increases and decreases in 
mRNA levels were reflected in corresponding changes in protein level. 

Misrachi and Shemesh (Biol. Reprod. 1999; 61(3):776-84) (abstract attached as Exhibit 

9) investigated their hypothesis that FSH regulates the bovine cervical prostaglandin E(2) 
(PGE(2)) synthesis that is known to be associated with cervical relaxation and opening at the 
time of estrus. Id. at Abstract. Cervical tissue from pre-estrous/estrous, luteal, and postovulatory 
cows were examined for the presence of bovine (b) FSH receptor (R) and its corresponding 
mRNA. The authors report that bFSHR mRNA in the cervix was maximal during 
pre-estrus/estrus, and that the level of FSHR protein was significantly higher in 
pre-estrous/estrous cervix than in other cervical tissues. Id. The authors state that "[tjhere was a 
good correlation between the 75-kDa protein expression and its corresponding transcript of 2.55 
kb throughout the estrous cycle as described by Northern blot analysis as well as RT-PCR." Id. 
Thus, changes in the level of mRNA for bFSHR led to corresponding changes in FSHR protein 
levels, a result which supports Applicants' assertion. 

In a study by Stein et al. (J. Urol. 2000; 164(3 Pt 2): 1026-30) (abstract attached as Exhibit 

10) , the authors studied the role of the regulation of calcium ion homeostasis in smooth muscle 
contractility. Id. at Abstract. The authors investigated the correlation between sarcoplasmic 
endoplasmic reticulum, calcium, magnesium, adenosine triphosphatase (SERCA) protein and 
gene expression, and the contractile properties in the same bladder. Partial bladder outlet 
obstructions were created in adult New Zealand white rabbits, which were divided into control, 
sham operated and obstructed groups. Stein et al. report that "[t]he relative intensities of signals 
for the Western [protein] and Northern [mRNA] blots demonstrated a strong correlation between 
protein and gene expression. ... The loss of SERCA protein expression is mediated by down- 
regulation in gene expression in the same bladder." Id. This report supports Applicants' 
assertion that changes in mRNA level, e.g. a decrease, lead to a corresponding change in the level 
of the encoded protein, e.g. a decrease. 

In an article by Gou and Xie (Zhonghua Jie He He Hu Xi Za Zhi. 2002; 25(6):337-40) 
(abstract attached as Exhibit 1 1) the authors investigated the expression of macrophage migration 
inhibitory factor (MIF) in human acute respiratory distress syndrome(ARDS) by examining the 
expression of MIF mRNA and protein in lung tissue in ARDS and normal persons. Id. at 
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Abstract. The authors report "undetectable or weak MIF mRNA and protein expression in 
normal lungs. In contrast, there was marked upregulation of MIF mRNA and protein expression 
in the ARDS lungs." Id. This is consistent with Applicants' assertion that a change in mRNA 
for a particular gene, e.g. an increase, generally leads to a corresponding change in the level of 
protein expression, e.g. an increase. 

These studies are representative of numerous published studies which support Applicants' 
assertion that changes in mRNA level generally lead to corresponding changes in the level of the 
expressed protein. Applicants submit herewith an addition 70 references (abstracts attached as 
Exhibit 12) which support Applicants' assertion. 

In addition to these supporting references, Applicants also submit herewith additional 
references which offer indirect support of Applicants' asserted utility. As discussed above, 
Applicants have challenged the relevance of references such as Haynes et al, and Gygi et al, 
which do not attempt to examine the correlation between a change in m RNA level and a change 
in the level of the corresponding protein level. Because the PTO continues to rely on these 
references, Applicants are submitting references which report results that are contrary to the 
PTO's cited references and offer indirect support for Applicants' asserted utility. 

For example, in an article by Futcher et al. (Mol. Cell Biol. 1999; 19(1 1):7357-68) 
(abstract attached as Exhibit 13) the authors conducted a study of mRNA and protein expression 
in yeast which was nearly identical to the one conducted by Gygi et al. Contrary to the results of 
the earlier study by Gygi, Futcher et al. report "a good correlation between protein abundance, 
mRNA abundance, and codon bias." Id. at Abstract. 

In a study which is more closely related to Applicants' asserted utility, Godbout et al. (J. 
Biol. Chem. 1998; 273(33)21161-8) (abstract attached as Exhibit 14) studied the DEAD box 
gene, DDX1, in retinoblastoma and neuroblastoma tumor cell lines. The authors report that 
"there is a good correlation with DDX1 gene copy number, DDX1 transcript levels, and DDX1 
protein levels in all cell lines studied." Id. Thus, in these cancer cell lines, DDX1 mRNA and 
protein levels are correlated. 

Similarly, in an article by Papotti et al. (Virchows Arch. 2002; 440(5):461-75) (abstract 
attached as Exhibit 15) the authors examined the expression of three somatostatin receptors 
(SSTR) at the mRNA and protein level in forty-six tumors. Id. at Abstract. The authors report a 
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"good correlation between RT-PCR [mRNA level] and IHC [protein level] data on SSTR types 
2, 3, and 5." Id. 

Van der Wilt et al. (Eur. J. Cancer. 2003; 39(5):691-7) (abstract attached as Exhibit 16) 
studied deoxycytidine kinase (dCK) in seven cell lines, sixteen acute myeloid leukemia samples, 
ten human liver samples, and eleven human liver metastases of colorectal cancer origin. Id at 
Abstract. The authors report that "enzyme activity and protein expression levels of dCK in cell 
lines were closely related to the mRNA expression levels" and that there was a "good correlation 
between the different dCK measurements in malignant cells and tumors." Id 

Grenback et al. (Regul. Pept. 2004; 1 17(2): 127-39) (abstract attached as Exhibit 17) 
studied the level of galanin in human pituitary adenomas using a specific radioimmunoassay. Id. 
at Abstract. The authors report that "[i]n the tumors analyzed with in situ hybridization there was 
a good correlation between galanin peptide levels and galanin mRNA expression." Id. 

Similarly, Shen et al. (Blood. 2004; 104(9):2936-9) (abstract attached as Exhibit 18) 
examined the level of B-cell lymphoma 2 (BCL2) protein expression in germinal center (GC) 
B-cells and diffuse large B-cell lymphoma (DLBCL). Id. at Abstract. The authors report that 
"GC cells had low expression commensurate with the low protein expression level" and that in 
DLBCL the level of BCL2 mRNA and protein expression showed "in general, a good 
correlation." Id. 

Likewise, in an article by Fu et al. (Blood 2005; 106(13):43 15-21) (abstract attached as 
Exhibit 19) the authors report that six mantle cell lymphomas studied "expressed either cyclin D2 
(2 cases) or cyclin D3 (4 cases)." Id. at Abstract. "There was a good correlation between cyclin 
D protein expression and the corresponding mRNA expression levels by gene expression 
analysis." Id 

These examples are only a few of the many references Applicants could cite in rebuttal to 
the PTO's arguments. Applicants submit herewith 26 additional references (abstracts attached as 
Exhibit 20) which also support Applicants' assertion in that they report a correlation between the 
level of mRNA and corresponding protein, contrary to the assertion of the PTO that mRNA and 
protein levels are not correlated. 

In summary, Applicants submit herewith a total of 113 references in addition to the 
declarations and references already of record which support Applicants' asserted utility, either 
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directly or indirectly. These references support the assertion that in general, a change in mRNA 
expression level for a particular gene leads to a corresponding change in the level of expression 
of the encoded protein. As Applicants have previously acknowledged, the correlation between 
changes in mRNA level and protein level is not exact, and there are exceptions (see, e.g., 
abstracts attached as Exhibit 21). However, Applicants remind the PTO that the asserted utility 
does not have to be established to a statistical certainty, or beyond a reasonable doubt. See 
M.P.E.P. at § 2107.02, part VII (2004). Therefore, the fact that there are exceptions to the 
correlation between changes in mRNA and changes in protein does not provide a proper basis for 
rejecting Applicants' asserted utility. Applicants submit that considering the evidence as a 
whole, with the overwhelming majority of the evidence supporting Applicants' asserted utility, a 
person of skill in the art would conclude that Applicants' asserted utility is "more likely than not 
true ." Id. 

In conclusion, Applicants submit that they have offered sufficient evidence to establish 
that it is more likely than not that one of skill in the art would believe that because the PRO 1270 
mRNA is differentially expressed in lung tumor tissue, the PRO 1270 polypeptide will likewise 
be differentially expressed in these tumors. This differential expression of the PRO 1270 
polypeptide makes the claimed polypeptides useful as diagnostic tools for cancer, particularly 
lung tumor. 

The Arguments made by the PTO are not Sufficient to satisfy the PTO's Init ial Burden of 
Offering Evidence "that one of ordinary skill in the art would reasonably do ubt the asserted 
utility" 

As stated above, an Applicant's assertion of utility creates a presumption of utility that 

will be sufficient to satisfy the utility requirement of 35 U.S.C. § 101, "unless there is a reason 

for one skilled in the art to question the objective truth of the statement of utility or its scope." In 

re Longer, 503 F.2d 1380, 1391, 183 USPQ 288, 297 (CCPA 1974). The evidentiary standard to 

be used throughout ex parte examination in setting forth a rejection is a preponderance of the 

evidence, or "more likely than not" standard. In re Oetiker, 977 F.2d 1443, 1445, 24 USPQ2d 

1443, 1444 (Fed. Cir. 1992). This is stated explicitly in the M.P.E.P.: 

[T]he applicant does not have to provide evidence sufficient to establish that an 
asserted utility is true "beyond a reasonable doubt." Nor must the applicant 
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provide evidence such that it establishes an asserted utility as a matter of 
statistical certainty. Instead, evidence will be sufficient if, considered as a 
whole, it leads a person of ordinary skill in the art to conclude that the asserted 
utility is more likely than not true . M.P.E.P. at § 2107.02, part VII (2004) 
(underline emphasis in original, bold emphasis added, internal citations omitted). 

The PTO has the initial burden to offer evidence "that one of ordinary skill in the art 
would reasonably doubt the asserted utility." In re Brana, 51 F.3d 1560, 1566, 34 U.S.P.Q.2d 
1436 (Fed. Cir. 1995). Only then does the burden shift to the Applicant to provide rebuttal 
evidence. Id. As stated in the M.P.E.P., such rebuttal evidence does not nee d to absolutely prove 
that the asserted utility is real . Rather, the evidence only n eeds to be reasonably indicative of the 
asserted utility. 

Applicants remind the PTO that the M.P.E.P. cautions that rejections for lack of utility 
are rarely sustained by federal courts, and that generally speaking, a utility rejection was 
sustained because the applicant asserted a utility "that could only be true if it violated a 
scientific principle, such as the second law of thermodynamics, or a law of nature, or was 
wholly inconsistent with contemporary knowledge in the art." M.P.E.P. § 2107.02 III B., 
citing In re Gazave, 379 F.2d 973, 978, 154 U.S.P.Q. 92, 96 (CCPA 1967) (underline emphasis 
in original, bold emphasis added). Rather than being wholly inconsistent with contemporary 
knowledge in the art, Applicants' asserted utility is squarely within the teaching of leading 
textbooks in the field, and is supported by numerous references and the declarations of skilled 
experts. 

Applicants' asserted utility is based on the assertion that changes in mRNA level 
generally result in corresponding changes in the level of the encoded protein. In rejecting this 
conclusion, the PTO has cited references by Pennica et al, Hu et al, Haynes et al, and Gygi et 
al 

As explained above, these references are largely irrelevant when determining whether 
Applicants' asserted utility is more likely than not true. Given the lack of support for the PTO's 
position, Applicants submit that the PTO has not met its initial burden of overcoming the 
presumption that the asserted utility is sufficient to satisfy the utility requirement. And even if 
the PTO has met that burden, the Applicants' supporting rebuttal evidence, including two 
uncontested expert declarations, excerpts from three textbooks, and over 115 scientific articles, is 
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more than sufficient to establish that one of skill in the art would be more likely than not to 
believe that the claimed polypeptides can be used as diagnostic tools for cancer, particularly lung 
cancer. 

Specific Utility 

The Asserted Substantial Utilities are Specific to the Claime d Polypeptides 

Applicants next address the PTO's assertion that the asserted utilities are not specific to 
the claimed PRO 1270 polypeptides. Applicants respectfully disagree. 

Specific utility is defined as utility which is "specific to the subject matter claimed," in 
contrast to "a general utility that would be applicable to the broad class of the invention." 
M.P.E.P. § 2107.01 I. Applicants submit that the evidence of differential expression of the 
PRO 1270 gene and polypeptide in lung tumor cells, along with the declarations and references 
discussed above, provide a specific utility for the claimed polypeptides. 

As discussed above, there are significant data which show that the gene for the PRO 1270 
polypeptide is differentially expressed in lung tumor tissue compared to normal lung tissue. 
These data are strong evidence that the PRO 1270 gene and polypeptide are associated with lung 
tumors. Thus, contrary to the assertions of the PTO, Applicants submit that they have provided 
evidence associating the PRO 1270 gene and polypeptide with a specific disease. The asserted 
utility as a diagnostic tool for cancer, particularly lung tumor, is a specific utility - it is not a 
general utility that would apply to the broad class of polypeptides. 

Conclusion 

The PTO has asserted that the state of the art is such that polypeptide levels cannot be 
accurately predicted from mRNA levels. Applicants have addressed each of the PTO's 
supporting references and shown that they are either irrelevant, or taken as a whole, actually 
support Applicants' assertion that a change in mRNA level leads to a corresponding change in 
the level of the encoded protein. In addition, Applicants have submitted expert declarations, 
textbook excerpts, and over 115 scientific publications which support Applicants' asserted 
utility. 
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Given the totality of the evidence provided, Applicants submit that they have established 

a substantial, specific, and credible utility for the claimed polypeptides as diagnostic tools. 

According to the PTO Utility Examination Guidelines (2001), irrefutable proof of a claimed 

utility is not required. Rather, a specific, substantial, and credible utility requires only a 

"reasonable 55 confirmation of a real world context of use. Applicants remind the PTO that: 

A small degree of utility is sufficient . . . The claimed invention must only be 
capable of performing some beneficial function ... An invention does not lack 
utility merely because the particular embodiment disclosed in the patent lacks 
perfection or performs crudely... A commercially successful product is not 
required... Nor is it essential that the invention accomplish all its intended 
functions... or operate under all conditions... partial success being sufficient to 
demonstrate patentable utility... In short, the defense of non-utility cannot be 
sustained without proof of total incapacity. If an invention is only partially 
successful in achieving a useful result, a rejection of the claimed invention as a 
whole based on a lack of utility is not appropriate. M.P.E.P. at 2107.01 (underline 
emphasis in original, bold emphasis added, citations omitted). 

Applicants submit that they have established that it is more likely than not that one of 
skill in the art would reasonably accept the utility for the claimed PRO 1270 polypeptides set 
forth in the specification. In view of the above, Applicants respectfully request that the PTO 
reconsider and withdraw the utility rejection under 35 U.S.C. §101. 

Rejections under 35 U.S.C. § 112, first paragraph - Enablement 

The PTO maintains its rejection of Claims 6-8 and 11-17 as lacking enablement. The 
PTO states that because the claimed invention is not supported by either a specific and 
substantial asserted utility or a well established utility, one skilled in the art would not know how 
to use the claimed invention. 

Applicants submit that in the discussion of the 35 U.S.C. § 101 rejection above, 
Applicants have established a substantial, specific, and credible utility for the claimed 
polypeptides. Applicants respectfully request that to the extent the enablement rejection is based 
on a lack of utility, the PTO reconsider and withdraw the enablement rejection under 35 U.S.C. 
§112. 
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Rejection under 35 U.S.C. SI 12. first paragraph - Written Description 

The PTO maintains the rejection of Claims 4, 5, 14 and 15 under 35 U.S.C. § 112, first 
paragraph, as failing to satisfy the written description requirement for the reasons set forth in the 
previous Office Action. Briefly, the PTO asserts the Applicants were not in possession of all or a 
significant number polypeptides that have 95-99% homology to SEQ ID NO:88 while still 
retaining the function of SEQ ID NO:88. 

The Leml Standard for Written Description 

The well-established test for sufficiency of support under the written description 
requirement of 35 U.S.C. §112, first paragraph is whether the disclosure "reasonably conveys to 
artisan that the inventor had possession at that time of the later claimed subject matter." In re 
Kaslow, 707 F.2d 1366, 1375, 2121 USPQ 1089, 1096 (Fed. Cir. 1983); see also Vas-Cath, Inc. 
v. Mahurkar, 935 F.2d atl563, 19 USPQ2d at 1116 (Fed. Cir. 1991). The adequacy of written 
description support is a factual issue and is to be determined on a case-by-case basis. See e.g., 
Vas-Cath Inc. v. Mahurkar, 935 F.2d at 1563, 19 USPQ2d at 1116 (Fed. Cir. 1991). The factual 
determination in a written description analysis depends on the nature of the invention and the 
amount of knowledge imparted to those skilled in the art by the disclosure. Union Oil v. Atlantic 
Richfield Co., 208 F.3d 989, 996 (Fed. Cir. 2000). 

The Current Invention is Adequately Described 

As noted above, whether the Applicants were in possession of the invention as of the 
effective filing date of an application is a factual determination, reached by the consideration of a 
number of factors, including the level of knowledge and skill in the art, and the teaching 
provided by the specification. The inventor is not required to describe every single detail of 
his/her invention. An Applicant's disclosure obligation varies according to the art to which the 
invention pertains. The present invention pertains to the field of recombinant DNA/protein 
technology. It is well-established that the level of skill in this field is very high since a 
representative person of skill is generally a Ph.D. scientist with several years of experience. 
Accordingly, the teaching imparted in the specification must be evaluated through the eyes of a 
highly skilled artisan as of the date the invention was made. 
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Applicants first point out that Claims 4 and 5 have been cancelled, rendering the rejection 
of these claims moot. As for Claims 14 and 15, these claims are related to isolated polypeptides 
having at least 95% or 99% amino acid sequence identity to several polypeptides related to SEQ 
ID NO:88, and satisfy the limitation "wherein said isolated polypeptide or a fragment thereof can 
be used to generate an antibody which can be used to specifically detect the polypeptide of SEQ 
ID NO:88 in lung tissue samples." Applicants maintain that there is no substantial variation 
within the species which fall within the scope of these claims, which require at least 95% or 99% 
amino acid sequence identity to the disclosed sequences related to SEQ ID NO: 88 and can be 
used to generate antibodies which specifically detect the polypeptide of SEQ ID NO: 8 8 in lung 
tissue samples. As such, Applicants were in possession of the common attributes or features of 
the claimed subject matter. 

The rejected claims are analogous to the claims discussed in Example 14 of the written 
description training materials available on the PTO's website. In Example 14, the written 
description requirement was found to be satisfied for claims directed to polypeptides with 95% 
homology to a disclosed sequence that also possess a recited catalytic activity, where procedures 
for making variant proteins were routine in the art and the specification provided an assay for 
detecting the recited catalytic activity of the protein. This disclosure satisfies the written 
description requirement even though the applicant had disclosed only a single species and had 
not made any variants . The Guidelines state that "[t]he single species disclosed is representative 
of the genus because all members have at least 95% structural identity with the reference 
compound and because of the presence of an assay which applicant provided for identifying all of 
the at least 95% identical variants of SEQ ID NO: 3 which are capable of the specified catalytic 
activity." 

Similarly, Claims 14 and 15 also have very high sequence homology to the disclosed 
sequence and must share an epitope sufficient to generate antibodies which specifically detect the 
polypeptide of SEQ ID NO:88 in lung tissue samples. As in Example 14, at the time of the 
effective filing date of the instant application, it was well known in the art how to make 
polypeptides with at least 95% amino acid sequence identity to the disclosed sequences. See, 
e.g., Specification at [0256]-[0271]. In addition, the specification discloses in detail how to 
make antibodies which specifically detect a particular PRO polypeptide, and how to use them to 
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detect the PRO polypeptide in a particular tissue. See, e.g., Specification HH [0363]-[0379], 
[0407], and [0493]-[0499]. Like a particular catalytic activity, the function of being useful to 
produce an antibody specific to SEQ ID NO:88 is directly related to the structure of the claimed 
polypeptides. Thus, like Example 14, the genus of polypeptides that have at least 95% amino 
acid sequence identity to the disclosed sequences and possess the described functional activity 
are adequately described. 

As for the Examiner's statement that "even a very skilled artisan could not envision the 
detailed chemical structure of all or a significant number of encompassed PRO 1270 
polypeptides, and therefore, would not know how to make or use them," the basic premise that a 
large genus can not be adequately described by a single species is simply wrong. In a recent 
Federal Circuit decision, In re Wallach, 378 F.3d 1330, 1333-34 (Fed. Cir. 2004), the Court 
stated: 

[W]e agree with Appellants that the state of the art has developed such that the 
complete amino acid sequence of a protein may put one in possessio n of the genus 
of DNA sequences encoding it , and that one of ordinary skill in the art at the time 
the ' 129 application was filed may have therefore been in possession of the entire 
genus of DNA sequences that can encode the disclosed partial protein sequence, 
even if individual species within that genus might not have been described or 
rendered obvious. ... A claim to the genus of DNA molecules complementary to 
the RNA having the sequences encompassed by that formula, even if defined only 
in terms of the protein sequence that the DNA molecules encode, while containing 
a large number of species, is definite in scope and provides the public notice 
required of patent applicants . 

*** 

Moreover, we see no reason to require a patent applicant to list every possible 
permutation of the nucleic acid sequences that can encode a particular protein for 
which the amino acid sequence is disclosed, given the fact that it is, as explained 
above, a routine matter to convert back and forth between an amino acid sequence 
and the sequences of the nucleic acid molecules that can encode it. Id (emphasis 
added). 

The Court did not require the applicants in Wallach to actually make or individually 
describe all of the vast number of sequences which encode the disclosed sequence. This is in 
spite of the fact that only a single sequence was disclosed, and the encompassed genus was 
enormous due to codon degeneracy in the genetic code - even the most skilled artisan could not 



-28- 



Appl. No. : 10/063,594 

Filed : May 3, 2002 



individually envision the detailed chemical structure of the nucleic acids encompassed by the 
claimed genus. The Court reasoned that because it is routine to convert between amino acid 
sequences to nucleic acid sequences, disclosure of a single amino acid sequence was sufficient to 
place the applicants in possession of the enormous genus of nucleic acids which could encode the 
sequence. 

The facts in Wallach are very similar to the instant case. Here, Applicants have disclosed 
SEQ ID NO:88, and claim polypeptides which are at least 95% identical to it and have the 
functional limitation of the ability to generate antibodies which can be used to specifically detect 
SEQ ID NO:88 in lung tissue samples. As discussed above, it is routine in the art to create 
polypeptides which have at least 95% sequence identity to SEQ ID NO:88 - it is just as 
predictable and easy as creating all of the nucleic acids which encode a particular amino acid 
sequence. Similarly, it is well within the knowledge of those skilled in the art how to determine 
which polypeptides can be used to make the recited antibodies. The predictability of this 
structure/function combination is sufficient to place the claimed subject matter in the possession 
of the Applicants, and thus the claimed polypeptides are adequately described. The Wallach 
opinion makes clear that there is no need to literally describe more than a single species to 
adequately describe a large genus where one of skill in the art recognizes that the disclosed 
species puts the applicant in possession of the claimed genus. 

In conclusion, Applicants submit that they have satisfied the written description 
requirement for the pending claims based on the actual reduction to practice of SEQ ID NO:88, 
by specifying a high level of amino acid sequence identity, by describing how to test for 
differential expression of the polypeptide and encoding nucleic acid, and by describing how to 
make antibodies to the disclosed sequence, all of which result in a lack of substantial variability 
in the species falling within the scope of the instant claims. Applicants submit that this 
disclosure would allow one of skill in the art to "recognize that the applicant was in possession of 
the necessary common attributes or features of the elements possessed by the members of the 
genus." Hence, Applicants respectfully request that the PTO reconsider and withdraw the written 
description rejection under 35 U.S.C. §112. 
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CONCLUSION 



In view of the above, Applicants respectfully maintain that claims are patentable and 
request that they be passed to issue. Applicants invite the Examiner to call the undersigned if any 
remaining issues may be resolved by telephone. 

Please charge any additional fees, including any fees for additional extension of time, or 
credit overpayment to Deposit Account No. 11-1410. 



Respectfully submitted, 



KNOBBE, MARTENS, OLSON & BEAR, LLP 




AnneMarie Kaiser ^ 
Registration No. 37,649 
Attorney of Record 
Customer No. 30,313 
(619) 235-8550 
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Prote omics. 2005 Mar;5( 4):894-906. 



Related Articles, Links 



A transcriptomic and proteomic analysis of the effect of CpG-ODN on human 
THP-1 monocytic leukemia cells. 

Kuo£C, KuoCW, Liang CM, Liang SM. 



Institute of BioAgricultural Sciences, Academia Sinica, Taipei, Taiwan. 

The CpG motif of bacterial DNA (CpG-DNA) is a potent immunostimulating agent whose 
mechanism of action is not yet clear. Here, we used both DNA microarray and proteomic - 
approaches to investigate the effects of oligodeoxynucleotides containing the CpG motif (CpG- 
ODN) on gene transcription and protein expression profiles of CpG-ODN responsive THP-1 cells. 
Microarray analysis revealed that 2 h stimulation with CpG-ODN up-regulated 50 genes and 
down-regulated five genes. These genes were identified as being associated with inflammation, 
antimicrobial defense, transcriptional regulation, signal transduction, tumor progression, cell 
differentiation, proteolysis and metabolism. Longer stimulation (8 h) with CpG-ODN enhanced 
transcriptional expression of 58 genes. Among these 58 genes, none except one, namely WNTI 
inducible signaling pathway protein 2, was the same as those induced after 2 h stimulation. 
Proteomic analysis by two-dimensional gel electrophoresis, followed by mass spectrometry 
identified several proteins up-regulated by CpG-ODN. These proteins included heat shock 
proteins, modulators of inflammation, metabolic proteins and energy pathway proteins. 
Comparison of microarray and proteomic expression profiles showed poor correlation. Use of 
more reliable and sensitive analyses, such as reverse transcriptase polymerase chain reaction, 
Western blotting and functional assays, on several genes and proteins, nonetheless, confirmed that 
there is indeed good correlation between mRNA and protein expression after CpG-ODN 
treatment. This study also revealed that several anti-apoptotic and neuroprotective related 
proteins, not previously reported, are activated by CpG-DNA. These findings have extended our 
knowledge on the activation of cells by CpG-DNA and may contribute to further understanding of 
mechanisms that link innate immunity with acquired immune response(s). 



PMID: 15693060 [PubMed- 



indexed for MEDLINE] 
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Research 



Genome-wide Study of Gene Copy Numbers, 
Transcripts, and Protein Levels in Pairs of 
Non-invasive and Invasive Human Transitional 
Cell Carcinomas* 

Torben F. 0rntofq:§, Thomas ThykjaeiH, Frederic M. Waldmanll, Hans Wolf**, 
and Julio E, Cellstt 



Gain and loss of chromosomal material is characteristic 
of bladder cancer, as well as malignant transformation in 
general. The consequences of these changes at both the 
transcription and translation levels Is at present unknown 
partly because of technical limitations. Here we have at- 
tempted to address this question in pairs of noninvasive 
and Invasive human bladder tumors using a combination 
of technology that Included comparative genomic hybrid- 
ization, high density oligonucleotide array-based monitor- 
ing of transcript levels (5600 genes), and high resolution 



phenomenon at both the transcription and translation levels. 
High throughput array studies of the breast cancer cell line 
8T474 has suggested that there Is* a correlation between 
DNA copy numbers and gene expression ii> highly amplified 
areas (2), and studies of Individual genes In solid tumors 
have revealed a good correlation between gene dose and 
mRNA or protein levels in the case of c-erb-B2, cyclfn ct1> 
,ems1 f and N-myc (3-5). However, a high cyclin D1 protein 
expression has been observed without simultaneous am- 
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two-dimensional gel electrophoresis/the results showed-^Mration (4). and a law level of c-myc copy number in 
that there is a gene dosage effect fliat in some eases crease was observed without mnnnmitam o.m»n. r^*~i. 
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that there is a gene dosage effect fliat in some cases' 
superimposes on other regulatory mechanisms. This ef- 
fect depended (p < 0.015) on the magnitude of the com- 
parative genomic hybridization change. In general (18 of 
23 cases), chromosomal areas with more than 2-fold gain 
of DNA showed a corresponding increase in mRNA tran- 
scripts. Areas with loss of DNA, on the other hand, 
showed either reduced or unaltered transcript levels^ Be- 
cause most proteins resolved by two-dimensional gels 
are unknown it was only possible to compare mRNA and 
protein alterations In relatively few cases of wen focused 
abundant proteins, feith few exceptions we found a good 
correlation (p < 0.005) between transcript alterations and 
protein levels. The Implications, as well as limitations, 
of the. approach are discussed. Molecular & Cellular 
Proteomfcs 1&7-45, 2002. 



, Aneuploldy Is a common feature of most human cancers 
(1), but little is known about the genome-wide effect of this 
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crease was observed without concomitant c-myc protein 
overexpresslon (6), . 

In human bladder tumors, karyotyplrig, fluorescent In sftu 
hybridization, and comparative genomic hybridization (CGH) 1 
have revealed chromosomal aberrations that seem to be 
characteristic of certain stages of disease progression. In the 
case of noninvasive pTa transitional cell carcinomas (TCCs), 
this Includes loss of chromosome 9 or parts of It, as well as 
loss of Y In males. In minimally Invasive pT1 TCCs, the fol- 
lowing alterations have been reported: 2q-, 11p~, 1q+, . 
1lq13+, 17q+, and 20q+ (7-12). tt has been suggested that 
these regions harbor tumor suppressor genes and onco- 
genes; however, the large chromosomal areas Involved often 
contain many genes, making meaningful predictions of the 
functional consequences of losses and gains very difficult. 

In this Investigation we have combined gehome-wide tech- 
nology for detecting gehomlc gains and losses (CGH) with 
gene expression profiling techniques (mlcroarrays and pro 
teomlcs) to determine the effect of gene copy number on 
transcript and protein levels In pairs of non-Invasive and In- 
vasive human bladder TCCs, 

EXPERIMENTAL PROCEDURES 
Marerfa/^BIadder tumor biopsies, were sampled after Informed 
consent was obtained and after removal of tissue for routine pathol- 
ogy examination. By tight microscopy tumors 335 and 632 were 
staged by an experienced pathologist as pta (superficial papillary), 

1 The abbreviations used are: CGH t comparative genomic hybrid- 
ization; TCC, transitional cell carcinoma; LOH, loss of heterozygosity; 
PA-FABP, psoriasis-associated fatty acid-bindfng protein; 2D,' 
two-dimensional. 



G 2002 by The American Society for Biochemistry and Molecular Biology, Inc. 
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Fig. 1. DN/V copy number and mRNA expression level. Shown from left to fight are chromosome (Chr) GGH orcfites nana fa^tinn «»w 

• £i ™ ^nvaslve counterpart tumor 335. S, expression of mRNA In Invasive tumor 827 compared with the non-Invasive 

™ d the Promo represents a mean of four chromosomes and Is surrounded by tNn%uv^l^^^^H 

n^£^ f-0 Wrf>. In chromosomes where the norHnvaslve tumor 335 used for comparison showed alterations In DNA content the M 
SL ■ L^^IE X ° " 9ht of *™ m ^ ™ e represents onege^e ea^^erSeo^y^ 

S^r^^^^f^^ ""^"W* * at www.MDUDK/sdata.html). The bars Indicate ^rSSof 
J^^^^™ ^ [Cate ^ eXpmsston teveI of 1,16 ^ ,n *° Evasive tumor compared with the norrtmaf^ 

? * chromosome; the colors Indicate that at least half of .the genes were up^ufeted (btec*), at le^h^Tthe 

83 m ° r t than a 2 " fo!d chan9 °- A 2 - fe,cl tevel was ^ n ^ this corresponded to one standard de^atoinadc^b^ 
determination of -1800 genes. Centromeres and heterochromatic regions were excluded from data analysis. 



grade I and ll r respectively, tumors 733 and 837 were staged as pTI 
(Invasive Into submucosal 733 was staged as solid, and 827 was 
staged as papillary, both grade III. 

mRNA Preparation-Tissue biopsies, obtained fresh from surgery, 
were embedded Immediately In a sodium-guanldlnlum thlocyanate 
solution and stored at -80 °C. Total RNA was Isolated using the 
RNAzol B RN£ Isolation method (WAK-Criemle Medical GMBH). 
poly(A)+ RNA was isolated by an oUgofdT) selection step (Oligotex 
mRNA kit; Qiagen). 

cRNA Preparation--** of mRNA was used as starting material. 
The first and second strand cDNA synthesis was performed using the 
Superscript® choice system (lnvttrogen) eccordlng to the manufac- 
turer's Instructions but using an oligo(dT) primer containing a 17 RNA 
.polymerase binding site. Labeled cRNA was prepared usfng the ME- 
QAscrlp® In vitro transcription Wt (Amblon). Biotln-labeled CTP and 



UTP (Enzo) was used, together with unlabeled NTPsfn the reaction. 
Following the In vitro transcription reaction, the unincorporated nu- 
cleotides were removed using RNeasy columns (Qiagen). 

Army Hybridization and Scann/ng-Array hybridization and scarv 
nlng was modified from a previous method (13). 10 j*g of cRNA was 
fragmented at 94 °C for 35 mln In buffer containing 40 mw Tris 
acetate, pH 8.1, 100 mM KOAc, 30 mM MgOAo. Prior to hybridization, 
the fragmented cRNA In a 6x SSPE-T hybridization buffer (1 m NaCl! 
10 mM Tris, pH 7.6, 0.005% Triton), was heated to 95 °C for 5 mini 
subsequently cooled to 40 ff C. and loaded onto the Affymetrix probe 
array cartridge. The probe array was then Incubated for 16 h at 40 °C 
at constant rotation (60 rpm). The . probe array was exposed to 10 
washes In 6X SSPE-T at 25 °0 followed by 4 washes In 0.5X SSPE-T 
at 50 °C. The bioUnylated cRNA was stained, with a streptavfdin- 
phycoerythrin conjugate, 10 jrg/mi (Molecular Probes) In 6x SSPE-T 
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Fig, 1— continued 



for 30 mln at 25 *C followed by 10 washes In 6x SSPE-T at 25 °C. The 
probe arrays were scanned at 560 nm using a confocal laser scanning 
microscope (made for Affymetrix by Hewlett-Packard), The readings 
from the quantitative scanning were analyzed by Asymetrix gene 
expression analysis software. 

M/crosafeffife Analysis— Microsatetlite Analysis was performed as 
described previously (14). Microsateltites were selected by use of 
wwwJwbLrtlm.rJlh.gov/genemap98, and primer sequences wen? ob- 
tained from the genome data base at www.gdb.org. DNA was extracted 
from tumor and blood and amplified by PCR h a volume of 20 for 35 
cycles. The ampilcons were denatured and electrophoresed tor 3 h In an 
ABI Prism 377. Data were collected rn the Gene Scan program for 
fragment analysis. Loss of heterozygosity was defined as less than 33% 
of one allele detected In tumor s/npflcons compared with Wood. 

Ptvteomic Analysts— TCGs were minced Into small pieces and 
homogenized In a small glass homogenlzer In. 0.5 ml of lysis solution. 
Samples were stored at -20 °C until use. The procedure for 2D gel 
electrophoresis has been described In detail elsewhere (15, 16). Gels 
were stained with silver nitrate and/or Coornassie Brilliant Blue. Pro- 
teins were Identified by a combination of procedures that Included 
microsequenclng, mass spectrometry, two-dimensional gel Western 
ImmunoWottlng, and comparison with the master two-dimensional gel 
Image of human keraifnocyte proteins; see blobase.dk/cgl-Wn/cells, 

CGH— Hybridization of differentially labeled tumor and normal DNA 
to normal metaphase chromosomes was performed as described 
previously (10). Fluoresceln-labeled tumor DNA (200 ng), Texas Red- 



labeled reference DNA (200 ng), and human Cot-1 DNA (20 fig) were 
denatured at 37 *C for 5 mln and applied to denatured normal met- 
aphase slides. Hybridization was at 37 °C for 2 days. After washing, 
the sDdes were countersigned with 0,15 jig/ml 4,6-diamIdino-2-phe- 
nyiindole in an anti-fade solution. A second hybridization waa per- 
formed for all tumor samples using fluoresceln-labeled reference DNA 
and Texas Red-labeled tumor DNA (inverse labeling) to confirm the 
abermtlpns detected during the Initial hybridization. Each CGH ex- 
periment also included a normal control hybridization using fluores- 
cein- and Texas Red-labeled normal DMA. Digital Image analysis was 
used to identify chromosomal regions with abnormal fluorescence 
ratios, Indicating: regions of DNA gains and losses. The average 
greercred fluorescence Intensity ratio profiles were calculated using 
four Images of each chromosome (eight chromosomes total) whh 
normalization of the greerured fluorescence intensity ratio -for the 
entire metaphase and background correction Chromosome identifi- 
cation was performed based on 4 P 6^iamknno-2-phBnyTindoIe band- 
ing patterns. Only Images showing uniform high intensity fluores- 
cence with minimal background staining were analyzed Ail 
centromeres,* p arms of acrocentric chromosomes, and heterochro- 
matlc regions were excluded from the analysis. 

RESULTS 

Comparative Genomic Hybridization- -The CGH analysis 
Identified a number of chromosomal gains and losses in the 
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Table I 

Correlation between alterations detected by COM and by express/or? monitoring 

Top, CGH used as Independent variable frf CGH alteration - what expression ratio was found); bottom, altered expression used as 
independent variable (if expression alteration - what CGH deviation was found). 



CGH alterations 



Tumor 733 vs. 335 
Expression change clusters 



Concordance 



CGH alterations 



Tumor 827 vs. 532 
Expression change clusters 



Concordance 



13 Gain 
.10 Loss 



10 Up-reguTatJon 

0 Down-regulation 

3 No change 

1 Up-regulation 

6 Down-regulation 

4 No change 



77% 
50% 



10 Gain. 
12 Loss 



8 Up-regulatfon 
0 tJowrwsgulatlon 

2 No change 

3 Up-regulaUon 

2 Down regulation 
7 No change 



17% 



Expression change clusters 


Tumor 733 vs. 335 


Concordance 


Expression change clusters 


Tumor 827 vs. 532 


. Concordance 


CGH arte rations 


CGH alterations 


16 Up-regulation 


11 Gain 


69% 


17 Up-regulation 


10 Gain 


59% 




2 Loss 




5 Loss 




21 Down-regulation 


3 No change 






2 No change . 




1 Gain 


38% • 


GDown^fegulatlon 


0 Gain 


33% 


8 Loss 






3 Loss 




15 No change 


12 No change 






6 No change 




3 Gain 


60% 


21 No change 


1 Gain 


81% 


3 Loss 




3 Loss 






9 No change 






17 No change 





two Invasive tumors (stage pT1, TCCs 733 and 827), whereas 
the two non-invasive papillomas (stage pTa, TCCs 335 and 
632) showed only 9p-, 9q22-q33-, and X-, and 7+, 9q- f 
and Y-, respectively. Both invasive tumors showed changes 
(1q22-24+, 2q14.1-qter-, 3q12-q13.3-, 6q12-q22~, 
9q344 1 11q12-q13+, 17+, and 20q1t.2-q12+) that are typ- 
* leal for their disease stage, as well as. additional alterations, 
some of which are shown In Fig. 1. Areas with gains and 
losses deviated from the normaj copy number to some extent, 
and the average numerical deviation from normal was 0.4-fold 
In the case of TCC 733 and 0.3-fold for TCC 827. The largest 
changes, amounting to at least a doubling of chromosomal 
content, were observed at 1q23 In TCC 733 {Fig, 1A) and 
20q12 In TCC 827 (Fig. 1S). 

' mRNA Expression In Relation to DNA Copy Number— The 
mRNA levels from the two invasive tumors (TCCs 827 and 
733) were compared with the two noninvasive counterparts 
(TCCs 532 and 335). This was done In two separate experi- 
ments In which we compared TCCs 733 to 335 and 827 to 
632, respectively, using two different scaling settings for the 
arrays to rule out scaling as a confounding parameter. Ap- 
proximately 1,800 genes that yielded a signal on the arrays 
were searched in the Unlgene and Genemap data bases for 
chromosomal location, and those with a known location 
(109$) were plotted as bars covering their purported locus. In 
that way It was possible to construct a graphic presentation of 
DNA copy number and relative mRNA levels along the Indi- 
vidual chromosomes (Fig. 1). 

For each mRNA a ratio was calculated between the level In 
the Invasive versus the non-Invasive counterpart Bars, which 
represent chromosomal location of a gene, were color-coded 
according to the expression ratio, and only differences larger 



than 2-fold were regarded as informative (Fig. 1). The density 
of genes along the chromosomes varied, and areas contain- 
ing only one gene were excluded from the calculations. The 
resolution of the QGH method ts very low, and some of the 
outlier data may be because of the fact that the boundaries of 
trie chromosomal aberrations are not known at high resolution. 

Two sets of calculations were made from the data For the 
first set we used CGH alterations as the independent variable 
and estimated the frequency of expression alterations in these 
chromosomal areas. In general, areas with a strong gain of 
chromosomal material contained a cluster of genes having 
Increased mRNA expression. For- example, both chromo- 
somes 1q21*q25, 2p and 9q, showed ei relative gain of more 
than 100% In DNA copy number that was accompanied by 
Increased mRNA expression levels In the two tumor pairs (Fig. 
1). In most cases, chromosomal gains detected by CGH were 
accompanied by an Increased level of transcripts In both 
TCCs 733 (77%) and 827 (80%) (Table I, top). Chromosomal 
losses, on the other hand, were not accompanied by de- 
creased expression In several cases, and were often, regis- 
tered as having unaltered RNA levels (Table I, top). The Inabll^ 
Ity to detect RNA expression changes In these cases was not 
because of fewer genes mapping to the lost regions (data not 
shown). 

In the second set of calculations we selected expression 
alterations above 2-fold as the Independent variable and es- 
timated the frequency of CGH alterations In these areas. As. 
above, we found that Increased transcript expression corre- 
lated with gain of chromosomal material (TCC 733, 69% and 
TCC 827, 59%), whereas reduced expression was often de- 
tected In areas with unaltered CGH ratios (Table I, bottom). 
Furthermore, as a control we looked at areas with no alter- 
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Tumor 827 versus 532 Tumor 733 versus 335 

fta,2. Correlation between maximum CGH aberration and the ability to detect expression change by oligonucleotide array 
monitoring. The aberration Is shown as a numerical -fold change In ratio between Invasive tumors 827 (A) and 733 (♦) arid their noninvasive 
counterparts 532 and 335. The expression change was taken from the Expression line to the fiQht In Fig. 1. which depicts the resulting 
expression change for a given chromosomal region. At least half of the mRNAs from a given region have to be either up- or down-regulated 
to be scored as an expression change. All chromosomal arms in which the CGH ratio plus or minus one standard deviation was outside the 
ratio value of one were Included 



atlon In expression. No alteration was detected, by CGH in. 
most of these areas (TCC 733, 60% and TCC 827, 81 %; see 
Table I, bottom). Beoause the ability to observe reduced or 
Increased mRNA expression clustering to a certain chromo- 
.soma! area dearly reflected the extent of copy number 
changes, we plotted the maximum CGH aberrations In the 
regions showing CGH changes against the ability to detect a 
change In mRNA expression as monitored by the oligonucleo- 
tide arrays (Rg. 2K£or both tumors TCC 733 <p < 0.015) and 
TCC 827 (p < 0.00003) a highly significant correlation was 
observed between the level of CGH ratio change (reflecting 
the DNA copy number) and alterations detected by the array 
based technology (Rg. 2^ Similar data were obtained .when 
areas with altered expression were used as Independent vari- 
ables. These areas correlated best with CGH when the CGH 
ratio deviated 1.6 : to 2.0-foW (Table I, bottom) but mostly did 
not at lower CGH deviations. These data probably reflect that 
loss of an allele may only lead to a 50% reduction In expres- 
sion level, whfeh Is at the cut-off point for detection of expres- 
sion alterations- Gain of chromosomal material can occur to a 
much larger extent 

Miaosatellfte-based Defecffon of Minor Areas of Loss- 
es— In TCC 733, several chromosomal areas exhibiting DNA 
amplification were preceded or followed by areas with a nor- 
mal CGH but reduced mRNA expression (see Rg. 1 , TCC 733 
chromosome 1q32, 2p21, and 7q21 and q32, 9q34, and 
10q22). To determine whether these results were because of 
undetected loss of chromosomal material in these regions or 



because of other non-structurai mechanisms regulating tran- 
scription, we examined two mlcrosateiiltes positioned at chro- 
mosome 1q25-32 and two at chromosome 2p22. Loss of 
heterozygosity (LOH) was found at both 1q25 and at 2p22 
indicating that minor deleted areas were not detected with the 
resolution of CGH (Rg. 3). Additionally, chromosome 2p In 
TCC 733 showed a CGH pattern of gain/no change/gain of 
DNA that correlated with transcript Increase/decrease/in- 
crease. Thus, for the areas showing increased expression 
there was a correlation with the DNA copy number alterations 
(Rg^ AA). As indicated above, the mRNA decrease observed In 
the middle of the chromosomal gain was because of LOH, 
implying that one of the mechanisms for mRNA down-regu- 
lation may be regions that have undergone smaller losses of 
chromosomal material However, this cannot be detected with 
the resolution of the CGH method/. 

In both TCC 733 and TCC 827, the teiomeric end of chro- 
mosome 11p showed a normal ratio in the CGH analysis; 
however, clusters of five and three genes, respectively, lost 
their expression. Two mlcrosateiiltes (D11S1760, 011S922) 
positioned close to MUC2, IGF2, and cathepsln D Indicated 
LOH as the most likely mechanism behind the loss.of expres- 
sion (data not shown). 

A reduced expression of mRNA observed in TCC 733 at 
chromosomes 3q24, 11p11, 12p12.2, 12q21.1, and. 16q24 
and In TCC 827 at chromosome 11p15.5, 12p11, 15q1i.2, 
and 18q12 was also examined for chromosomal losses using 
mlcrosateiiltes positioned as close as possible to the gene loci 
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Fkx 3. Microsateilite analysis of loss of heterozygosity. Tumor 
733 showing loss of heterozygosity at chromosome 1q25, detected 
(a) by D1S215 close to Hu class I histocompatibility antigen (gene 
number 38 .In Rg. 1), (b) by D1S2735 close to cathepsln E (gene 
number 41 In Rg, 1), and (c) at chromosome 2p23 by 02S2251 close 
to general 0-spectrto (gene number 1 1 on Rg. 1) and of (d) tumor 627 
showing toss of heterozygosity at chromosome 18q12 by S18S1118 
dose to mitochondrial 3-oxoacyl-coenzyme A thtolase (gene number 
12 In Rg. 1). The upper curves show the efectropherogram obtained 
from normal DNA from leukocytes (A/), and the tower curves show the 
eJectropherograrn from tumor DNA (7). In ail cases one allele Is 
part telly lost in the tumor ampllcon. 

showing reduced rnRNA transcripts. Only the microsateilite 
positioned at 18q12 showed LOH (Rg. 3), suggesting that 
transcriptional down-regulation of genes In the other regions 
may be controlled by other mechanisms. 

Relation between Changes in rnRNA and Protein Levels- 
2D-PAGE analysis, in combination with Coomassle Brilliant 
Blue and/or silver staining, was carried out on all four tumors 
using fresh biopsy material, 40 well resolved abundant known 
proteins migrating In areas away from the edges of the pH 
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Fig. 4. Correlation between protein levels as Judged by 20- 
PAGE and transcript ratio. For comparison proteins were divided in 
three groups, unaltered in level or up- or down-regulated {horizontal 
axis). The rnRNA ratio as determined by oligonucleotide arrays was 
plotted for each gene [vertical axis). A,* mRNAs that were scored as 
present In both tumors used for the ratio calculation; A, mRNAs that 
were scored as absent in the invasive tumors (along horizontal axis) or 
as absent in non-Invasive reference (fop of figure). Two different 
scaflngs were used to exclude scaling as a confounder, TCCs 827 
and 532 (AA) were scaled with background suppression, and TCCs 
733 and 335 (#0) were scaled without suppressloa Both compari- 
sons showed highly significant (p < 0.005) differences' in rnRNA ratios 
between the groups. Proteins shown were as follows: Group A (from 
tefl), phosphoglucomutase 1, glutathione transferase class ft number 
4, fatty acid-binding protein homologue, cytokeratin 15, and cyto- 
keratln 13: B (from tefQ, fatty acld-blndlng protein homologue, 28-kDa 
heat shock protein, cytokeratin 1.3, and calcyclln; C<from teft), cr*eno- 
lase, hnRNP B1, 28-kDa heat shock protein, 14-3-3^ and 
pre-mRNA splicing factor; O, mesothellal keratin K7 (type If); £ (from 
top), glutathione S-transferase-ir and mesothellal keratin K7 OyjxMI); 
F (from top and feff), adenylyl cyclase-assoclated protein, E-cadherin, 
keratin 19, calgtzzarln, phosphogly cerate mutase,.annexln IV, cy-- 
toskeletal i^actln, hnRNP. AT, IntegraJ membrane protein caJnexm 
(IPSO), hnRNP H t brain-type dathrin fight chain-a,- hnRNP F, 704cDa 
heat shock protein, heterogeneous nuclear ribonucleoproteln A/B, 
translattonally controlled tumor protein, liver gtyceraldehyde-3-phos- 
phate dehydrogenase, keratin 8, aldehyde reductase, and Na, K- 
ATPase 0-1 subunir; G, (from top and left), TCP20, calgizzartn, 70- 
kDa heat shock protein, caJnexin, hnRNP H, cytokeratirt 15, ATP 
synthase, keratin 1 0, .triosepbosphate Isomerase, hnRNP F f fiver glyo 
eraldehyde-3-phosphatase dehydrogenase, glutathione S-tmnsfer- 
ase-ir, and keratin 8; W (from feft), plasma gelsdlln, autoanHgen caJ- 
reticuHn, thioredoxin, and NAD+ -dependent 16hyoYoxyprostaglandm 
dehydrogenase; / (from lop), prolyl 4-hydroxytase 0-eubunIt, cyto- 
keratin 20, cytokeratin 17, prohibition, and fructose triphos- 
phatase; J armexJn II; K, annexln IV; L (from top and feft). 90-kDa heat 
shock protein, prolyl hydroxylase 0*subuntt, a-enolase, GRP 78, 
cyclophllin, and cofilln. 

gradient, and having a known chromosomal location, were 
selected for analysis In the TCC pair 827/632, Proteins were 
identified by a combination of methods (see "Experimental 
Procedures 0 ). In general there was a highly significant corre- 
lation (p < 0.005) between rnRNA and protein alterations (Rg. 
4). Only one gene showed disagreement between transcript 
alteration and protein alteration. Except for a group of cyto- 
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keratins encoded by genes on chromosome 17 (Fig. 5) the 
analyzed proteins did not belong to a particular family- 26 well 
focused proteins whose genes had a know chromosomal 
location were detected In TCCs 733 and 335, and of these 19 
correlated (p < 0.005) with the mRNA changes detected using 
the arrays {Fig. 4). For example, PA-FABP was highly ex- 
pressed In the non-Invasive TCC 335 but lost In the Invasive 
counterpart (TCC 733; see Fig. 5). The' smaller number of 
proteins detected in both 733 and 335 was because of the 
smaller size of the biopsies that were available. 

11 chromosomal regions where CGH showed aberrations 
that corresponded to the changes In transcript levels also 
showed corresponding changes In the protein level (Table II). 
These regions Included genes that encode proteins that are 
found to be frequently altered In bladder cancer, namely 
cytokeratins 17 and 20, annexlns II and IV, and the fatty 
acld-blndlng proteins PA-FABP and FBP1. Four of these pro- 
teins were encoded by genes In chromosome 17q, a fre- 
quently amplified chromosomal area In Invasive bladder 
cancers. 

DISCUSSION 

Most human cancers have abnormal DNA content having 
lost some chromosomal parts and gained others. The present 
study provides some evidence as to the effect of these gains 
and losses on gene expression In two pairs of noninvasive 
and Invasive TCCs using high throughput expression arrays 
and proteomlcs, In combination with CGH. In general, the 
results showed that there Is a clear individual regulation of the 
mRNA expression of single genes, which In some cases was 
superimposed by a DNA copy number .effect In most cases, 
genes located in chromosomal areas with gains often exhib- 
ited increased mRNA expression, whereas areas showing 
losses showed either no change or a reduced mRNA expres- 
sion. The latter might be because of the fact that losses most 
often are restricted to loss of one allele, and the cut-off point 
for detection of expression alterations was a 2-fbld change, 
thus being at the bonder of. detection. In several cases, how- 

Table ll 

Proteins whose expression level correlates with both mRNA and gene dose changes 
Protein Chromosomal location Tumor TCC CGH alteration Transcript alteration" Protein alteration • 



Annexin li 


1q21 


733 


Gain 


Abs to Pres* 


Increase 


Annexln IV 


2p13 


733 


Gain 


3,9-Fold up 


Increase 


Cytokeratln 17 


17q12-q21 


627 


Gain 


3.8-Fotd up 


Increase 


Cytokeratln 20 


17q21.1 


827 


Gain 


5.6-Fold up 


Increase 


(PA-)FABP 


8q21.2 


827 


Loss 


10-Fold down 


Decrease 


FBPf 


9q22 


827 


Gain 


2.3-Foid up 


Increase 


Plasma gelsolln 


9q31 


827 


Gain 


Abs to Pres 


increase 


Heat shock protein 28 


15q12-q13 


827 


Loss 


2.5-Fold up 


Decrease 


Prohibftln 


17q21 


827/733 


Gain 


3.7-/2.5-Fold up* 


Increase 


Prolyl-4-hydroxyl 


17q25 


827/733 


Gain 


6.7-/1. 8-Fold up 


increase 


hnRNPBI 


7p15 


827 


Loss 


2.5-Fold down 


. Decrease 



" Abs. absent; Pres. present. 

* In cases where the corresponding alterations were found in both TCCs 827 and 733 these are shown as 827/733. 




Fig, 5. Comparison of protein and transcript levels In Invasive 
and non-Invasive TCCs. The upper part of Hie figure shows a 2D gel 
ifeft) and the oligonucleotide array (rfcni) of TCC 632. The red rectari- 
Qles on the upper get highlight the areas that are compared below. 
Identical areas of 2D gels of TCCs 532 and 827 are shown below, 
deany, cytokeratins 13 and 15 are strongly down-regulated In TCC 
827 (red annotation). The tile on the array containing probes for 
cytokeratln. 15 Is enlarged below the array {fed arrow) from TCC 632 
and Is compared with TCC 827. The upper row of squares to each tile 
corresponds to perfect match probes; the lower tow corresponds to 
mismatch probes containing a mutation (used for correction for un- 
specific binding). Absence of signal Is depicted as black, and the 
higher the signal the fighter the color. A high transcript level was 
detected In TCC 532 (6161 units) whereas a much lower level was 
detected in TCC 827 (absence of signals). For cytokeratln 13, a high 
transcript level was also present In TCC 532 (15659 units), and a 
much tower level was present In TCC 827 (623 units). The 2D gels at 
the bottom cMfrie figure (fety show levels of.PA-FABP and adipocyte- 
FABP In TCCs 335 and 733 (Invasive), respectively. Both proteins are 
down-regulated In the invasive tumor. To the right we show the array 
files for the PA-FABP transcript A medium transcript level was de- 
tected In the case of TCC 335 (1277 units) whereas very low levels 
were detected In TCC? 733 (166 units). /BF. Isoelectric focusing. 
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ever, an increase or .decrease in DNA copy number was 
associated with cfe novo occurrence or complete loss of tran- . 
script, respectively. Some of these transaipts could not be 
detected In the non-Invasive tumor but were present at rela- 
tively high levels In areas with DNA amplifications In the Inva- 
sive tumors {e.g. In TCC 733 transcript from cellular llgand of 
annexln II gene (chromosome 1q21) from absent to 2670 
arbitrary Units; In TCC B27 transcript from small proline-rich 
protein 1 gene (chromosome 1q12~q21.1) from absent to 
1326 arbitrary units). It may be anticipated from these data 
that significant clustering of genes with an increased expres- 
sion to a certain chromosomal area Indicates an increased 
likelihood of gain of chromosomal material in this area. 

Considering the many possible regtdatory mecharilsrns act- 
ing at the level of transcription, it seems striking that the gene 
dose effects were so clearly detectable in gained areas. One 
hypothetical explanation may lie In the loss of controlled 
methytation In tumor cells (17-19), Thus, it may be possible 
that In chromosomes with Increased DNA copy numbers two 
. or more alleles could be demethylated simultaneously leading 
to a higher transcription level, whereas In chromosomes with 
losses the remaining allele could be partly methylated, turning 
off the process (20, 21). A recent report has documented a 
ploldy regulation of gene expression In yeast, but In this case all 
the genes were present in the sametatio (22), a situation that is 
not analogous to that of cancer cells, which show marked 
chromosomal aberrations, as well as gene dosage effects* 

Several CGH studies of bladder cancer have shown that 
some chromosomal aberrations are common at certain 
stages of disease progression, often occurring in more than 1 
of 3tumors. In pTatumors,.these include 9p- t 9q~, 1q+,Y- 
(2, 6), and ln.pT1 tumors, 2q-,11p- f 11q-, 1q+ » 5p+, 8q+, 
17q+, and 20q+ (£-4, 6, 7). The pTa tumors studied here 
showed similar aberrations such as 9p- and 9q22-q33- and 
9q- and respectively, likewise, the two minimal invasive 
pT1 tumors showed .aberrations that are commonly seen at 
that stage, and TCC 827 had a remarkable resemblance to the 
commonly seen pattern of losses and gains, such as 1 q22-24 
arnplification (seen In both tumors), 1 1q14-q22 loss, the latter 
often linked to 17 q+ (both tumors), and 1q+ and 9p-, often 
linked to 20q+ and 11 q13+ (both tumors) (7-9). These ob- 
servations indicate that the pairs of tumors used In this study 
exhibit chromosomal changes observed In many tumors, and 
therefore the findings could be of general, importance for 
bladder cancer. 

Considering that the mapping resolution of CGH Is of about 
•20 megabases It Is only possible to get a crude picture of 
chromosomal Instability using this technique. Occasionally, 
we observed reduced transcript levels close to or inside re- 
gions with Increased copy numbers. Analysis of these regions 
by positioning heterozygous microsatellltes as close as pos- 
sible to the locus showing reduced gene expression revealed 
• loss of heterozygosity in several cases. It seems likely that 
multiple and different events occur along each chromosomal 



arm and that the use ofcDNA mlcroarrays for analysis of DNA 
copy number changes will reach a resolution that can resolve 
these changes, as has recently been proposed. (2). The outlier 
data were not more frequent at the boundaries of the CGH 
aberrations. At present we do not know the mechanism be- 
hind chromosomal aneuploldy and cannot predict whether 
chromosomal gains will be transcribed to a larger extentthan 
the two native alleles. A mechanism as genetic imprinting has 
an Impact on the expression level In normal cells and Is often 
reduced In tumors. However, the relation between Imprinting 
and gain of chromosomal material Is not known, 

jyVe.regard It as a strength of this Investigation that we were 
able to compare invasive tumors to benign tumors rather than 
to noprtal urotheliiim, as the tumors studied were biologically 
very dose, and probably may represent successive steps In 
the progression of bladder cancer. Despite the limited amount 
of fresh tissue available it was possible to apply three different 
state of the art methods. The observed correlation between 
DNA copy number and mRNA expression Is remarkable when 
one considers that different pieces of the tumor biopsies were 
used for the different sets of experiments. This Indicate that 
bladder tumors are relatively homogenous, a notion recently 
supported by CGH and LOH data that showed a remarkable 
similarity even between tumors and distant metastasis (10, 23). 

in the few cases analyzed, mRNA, and protein levels 
showed a striking correspondence although In some cases 
we found discrepancies that may be attributed to translations 
regulation, post-translational processing, protein degrada- 
tion, or a combination of these. Some transcripts belong to 
undertranslated mRNA pools, which are associated with few 
translationally Inactive ribosomes; these pools, however, 
seem to be rare (24). Protein degradation, for example, may 
be very Important , in the case of polypeptides with a short 
- halNife (e.o,-sIgnaling proteins), A poor correlation between 
mRNA arid protein levels was found in liver cells as deter- 
mined by arrays and 2D-PAGE (25), and a moderate correla- 
tion was recently reported by Ideker et at, (26) In yeast 
Qnterestingiy, our study revealed a much better correlation 
.between gained chromosomal areas and Increased mRNA 
levels than between loss of chromosomal areas and reduced 
mRNA levels. In general, the level of CGH change determined 
the abMty-4o«detect a change In transcript) One possible 
explanation could be that by losing one altele the change In 
mRNA level Is not so dramatic as compared with gain of 
material, which can be rather unlimited and may lead to a 
severalfold Increase In gene copy number resulting In a much 
higher Impact on transcript level. The latter would be much 
easier to detect on the expression anays as the cut-off point 
was placed at a 2-fbld level so as not to be biased by noise on 
the array. Construction of arrays with a better signal to noise 
ratio may in the future. allow detection of lesser than 2-fold 
alterations in transcript levels, a feature that may facilitate the 
analysis of the effect of loss of chromosomal areas on tran- 
script levels. 
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.- In eleven cases we found a significant correlation between 
DNA copy number, mRNA expression; and protein level Four 
of these proteins were encoded by genes located at a fre- 
quently amplified area In chromosome 17q.. Whether DNA 
copy number Is one of the mechanisms behind alteration of 
these eleven proteins Is at present unknown and will have to 
be proved by other methods using a larger number of sam- 
ples. One factor making such studies complicated Is the large 
extent of protein modification that occurs after translation, 
requiring immunoidentlflcation and/or mass spectrometry to 
correctly Identify the proteins In the gels: 

In conclusion, the results presented in this study exemplify^ . 
the large body of knowledge that may be possible to gather in 
the future by combining state of the art techniques that follow 
the pathway from.DNA to protein (26). Here, we used a. tradi- 
tional chromosomal CGH method, but ln_the future high reso- 
lution CGH based on mlcroanays with many thousand radiation 
hybrid-mapped genes will Increase the resolution and Informa- 
tion derived from these types of experiments (2). Combined with 
expression arrays analyzing transcripts derived from genes with 
known locations, and 2D gel analysis to obtain information at 
the post-translational level, a clearer and more developed un- 
derstanding of the tumor genome will be forthcoming. 
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Expression of cadherins and catenins in paired tumor and non-neoplastic 
primary prostate cultures and corresponding prostatectomy specimens. 

Wang J , Krill D, Torbenson ML Wang O. Bisceglia M, Stoner J, Thomas A, 
DeFlavia P, DhirR, Becich MJ . 

Department of Pathology, University of Pittsburgh Medical Center, PA, USA. 

Cadherins are a family of transmembrane proteins that play a crucial role in cell 
differentiation," cell migration, and intercellular adhesion. Cadherins are associated with 
catenins through their highly conserved cytoplasmic domain. Down-regulation of E- 
cadherin protein has been shown in various human cancers. This study examined the 
expression of cadherins and associated catenins at the mRNA level. Paired tumor and 
nonneoplastic primary prostate cultures were obtained from surgical specimens. 
Quantitative multiplex fluorescence reverse transcriptase-polymerase chain reaction 
(QMF RT-PCR) and quantitative analysis were performed and correlated with 
immunostain results. Six of seven cases of neoplastic cultures showed moderately-to- 
markedly decreased levels of E-cadherin and P-cadherin mRNA. Similar losses of alpha- 
catenin and beta-catenin mRNA were also observed. The results of QMF RT-PCR 
showed good correlation with the results of immunohistochemical studies based on 
corresponding formalin-fixed sections. In conclusion, this paper presents a coordinated 
down-regulation in the expression of E-cadherin and associated catenins at the mRNA 
and protein level in most of the cases studied. This down-regulation may play an 
important role in the pathogenesis of prostate cancer.. 



PMID: 1 1 127708 [PubMed - indexed for MEDLINE] 



EXHIBIT 4 



93; Int J Cancer. 2003 Oct 10;106(6):848-55. Re,ated Artic,es - Links 

Vascular endothelial growth factor expression correlates with matrix 
metalloproteinases MT1-MMP, MMP-2 and MMP-9 in human 
glioblastomas. 

Munaut C Noel A . Hougrand (X Foidart JM. Boniver J, Deprez M . 

Laboratory of Tumour and Development Biology, University of Liege, Liege, Belgium. 

Vascular endothelial growth factor (VEGF) is the major endothelial mitogen in central 
nervous system neoplasms and it is expressed in 64-95% of glioblastomas (GBMs). 
Tumour cells are the main source of VEGF in GBMs whereas VEGF receptors (VEGFR- 
1, its soluble form sVEGFR-1 , VEGFR-2 and neuropilin-1) are expressed predominantly 
by endothelial cells. Infiltrating tumour cells and newly-formed capillaries progress 
through the extracellular matrix by local proteolysis involving matrix metalloproteinases 
(MMPs). Recent studies have shown that VEGF expression and bioavailability can be 
modulated by MMPs. We reported previously that the expression of MT1-MMP in 
Human breast cancer cells was associated with an enhanced VEGF expression. We used 
quantitative RT-PCR, Western blot, gelatin zymography and immunohistochemistry to 
study the expression of VEGF, VEGFR-1, VEGFR-2, sVEGFR-1, neuropilin-1, MT1- 
MMP, MMP-2, MMP-9 and TIMP-2 in 20 human GBMs and 5 normal brains. The 
expression of these MMPs was markedly increased in most GBMs with excellent 
correlation between mRNA and protein levels; activated forms of MMP-2 and MMP-9 
were present in 8/18 and 7/18 of GBMs. A majority of GBMs (17/20) also expressed high 
levels of VEGF, as previously reported r with-strong correlation between VEGF and MT1 - 
MMP gene expression levels, and double immunostaining showed that VEGF and MT1- 
MMP peptides co-localize in tumour and endothelial cells. Our results suggest that the 
interplay between metalloproteinases and VEGF previously described in experimental 
tumours may also be operative in human GBMs. Because of its dual ability to activate 
MMP-2 and to up-regulate VEGF, MT1 -MMP might be of central importance in the 
growth of GBMs and represent an interesting target for anti-cancer treatments. Copyright 
2003 Wiley-Liss, Inc. 
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Real-time quantitative RT-PCR of cyclin Dl mRNA in mantle cell 
lymphoma: comparison with FISH and immunohistochemistry. 

HuiP, Howe JG , Crouch J, Nimmakavalu M, Oumsiveh MB, Tallini G. Flynn SD , 
Smith BR . 

Department of Laboratory Medicine, Yale University School of Medicine, 333 Cedar 
Street, P.O. Box 208035, New Haven, CT 06520-8035, USA. 

Presence of the balanced translocation t(l I;14)(ql3;q32) and the consequent 
overexpressionof cyclin Dl found in mantle cell lymphoma (MCL) has been shown to be 
of important diagnostic value. Although many molecular and immunohistochemical 
approaches have been applied to analyze cyclin Dl status, correlative studies to compare 
different methods for the diagnosis of MCL are lacking. In this study, we examined 39 
archived paraffin specimens from patients diagnosed with a variety of 
lymphoproliferative diseases including nine cases meeting morphologic and 
immunophenotypic criteria for MCL by: (1) real-time quantitative RT-PCR to evaluate 
cyclin Dl mRNA expression; (2) dual fluorescence in situ hybridization (FISH) to 
evaluate the t(l 1;14) translocation in interphase nuclei; and (3) tissue array 
immunohistochemistry to evaluate the cyclin Dl protein level. Among the nine cases of 
possible MCL, seven cases showed overexpression of cyclin Dl mRNA (cyclin Dl 
positive MCL) and two cases showed no cyclin Dl mRNA increase (cyclin Dl negative 
"MCL-like"). In six of seven cyclin Dl positive cases, the t(l 1;14) translocation was 
demonstrated by FISH analysis; in one case FISH was unsuccessful. Six of the seven 
cyclin Dl mRNA overexpressing.casesshowed increased cyclin Dl protein on tissue 
array immunohistochemistry; one was technically suboptimal. Among the two cyclin Dl 
negative MCL-like cases, FISH confirmed the absence of the t(l 1 ;14) translocation in 
both cases. All other lymphoproliferative diseases studied were found to have low or no 
cyclin Dl mRNA expression and were easily distinguishable from the cyclin Dl 
overexpressing MCLs by all three techniques. In addition, to confirming the need to 
assess cyclin Dl status, as well as, morphology and immunophenotyping to establish the 
diagnosis of MCL, this study demonsfrates*gcT6d* correlation and comparability between 
measure of cyclin Dl mRNA, the 1 1 ;1 4 translocation and cyclin Dl protein. 

Publication Types: 

• Evaluation Studies 
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Increased expression of proteasome subunits in skeletal muscle of cancer 
patients with weight loss. 

KhaU, Hine AV. Fearon KC Deiong CEL Tisdale MJ . 

Pharmaceutical Sciences Research Institute, Aston University, Birmingham B4 7ET, UK. 

Atrophy of skeletal muscle is common in patients with cancer and results in increased 
morbidity and mortality. In order to design effective therapy the mechanism by which 
this occurs needs to be elucidated. Most studies suggest that the ubiquitin-proteasome 
proteolytic pathway is most important in intracellular proteolysis, although there have 
been no reports on the activity of this pathway in patients with different extents of weight 
loss. In this report the expression of the ubiquitin-proteasome pathway in rectus 
abdominis muscle has been determined in cancer patients with weight loss of 0-34% 
using a competitive reverse transcriptase polymerase chain reaction to measure 
expression of mRNA for proteasome subunits C2 and C5, while protein expression has 
been determined by western blotting. Overall, both C2 and C5 gene expression was 
increased by about three- fold in skeletal muscle of cachectic cancer patients (average 
weight loss 14.5+/-2.5%), compared with that in patients without weight loss, with or 
without cancer. The level of gene expression was dependent on the amount of weight 
loss, increasing maximally for both proteasome subunits in patients with weight loss of 
12-19%, Further increases in weight loss reduced expression of mRNA for both 
proteasome subunits, althoughit was jitill elevated in comparison with patients with no 
weight loss. There was no evidence for ah increase in expression at weight losses less 
than 10%. There was a good correlation between expression of proteasome 20Salpha 
subunits, detected by western blotting, and C2 and C5 mRNA, showing that increased 
gene expression resulted in increased protein synthesis. Expression of the ubiquitin 
conjugating enzyme, E2(14k), with weight loss followed a similar pattern to that of 
proteasome subunits. These results suggest variations in the expression of key 
components of the ubiquitin-proteasome pathway with weight loss of cancer patients, and 
suggest that another mechanism of protein degradation must be operative for patients 
with weight loss less than 10%. 
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Id-1 and Id-2 are overexpressed in pancreatic cancer and in dysplastic 
lesions in chronic pancreatitis. 

Maruvama H . KleeffJ, Wildi S, Friess H . Buchler MW. Israel MA, Korc M . 

Division of Endocrinology, Department of Medicine, University of California, Irvine, 
USA. 

Id proteins antagonize basic helix-loop-helix proteins, inhibit differentiation, and enhance 
cell proliferation. In this study we compared the expression of Id-1, Id-2, and Id-3 in the 
normal pancreas, in pancreatic cancer, and in chronic pancreatitis (CP). Northern blot 
analysis demonstrated that all three Id mRNA species were expressed at high levels in 
pancreatic cancer samples by comparison with normal or CP samples. Pancreatic cancer 
cell lines frequently coexpressed all three Ids, exhibiting a good correlation between Id 
mRNA and protein levels, as determined by immunoblotting with highly specific anti-Id 
antibodies. Immunohistochemistry using these antibodies demonstrated the presence of 
faint Id-1 and Id-2 immunostaining in pancreatic ductal cells in the normal pancreas, 
whereas Id-3 immunoreactivity ranged from weak to strong.In the cancer tissues, many 
of the cancer cells exhibited abundant Id-1, Id-2, and Id-3 immunoreactivity. Scoring on 
the basis of percentage of positive cells and intensity of immunostaining indicated that 
Id-1 and Id-2 were increased significantly in the cancer cells by comparison with the 
respective controls. Mild to moderate Id immunoreactivity was also seen in the ductal 
cells in the CP-like areas adjacent to these cells and in the ductal cells of small and 
interlobular ducts in CP. Iff contrast, in dysplastic and atypical papillary ducts in CP, Id-1 
and Id-2 immunoreactivity was as significantly elevated as in the cancer cells. These 
findings suggest that increased Id expression may be associated with enhanced 
proliferative potential of pancreatic cancer cells and of proliferating or dysplastic ductal 
cells in CP. 
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Alterations in neuropeptide Y levels and Yl binding sites in the Flinders 
Sensitive Line rats, a genetic animal model of depression. 

Caberlotto L , Jimenez P. Overstreet DEL Hurd YL, Mathe AA, Fuxe K . 

Department of Neuroscience, Karolinska Institute, Stockholm, Sweden. 

Previously, we observed specific alterations of neuropeptide Y (NPY) and Yl receptor 
mRNA expression in discrete regions of the Flinders Sensitive Line rats (FSL), an animal 
model of depression. In order to clarify the correlation between mRNA expression and 
protein content, radioimmunoassay and receptor autoradiography were currently 
performed. In the FSL rats, NPY-like immunoreactivity (NPY-LI) was decreased in the 
hippocampal CA region, while Yl binding sites were increased; NPY-LI was increased 
in the arcuate nucleus. Fluoxetine treatment elevated NPY-LI in the arcuate and anterior 
cingulate cortex and increased Yl binding sites in the medial amygdala and occipital 
cortex in both strains. No differences were found regarding the Y2 binding sites. The 
results demonstrate a good correlation between NPY peptide and mRNA expression, and 
sustain the possible involvement of NPY and Yl receptors in depression. 
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Follicle-stimulating hormone receptor and its messenger ribonucleic acid 
are present in the bovine cervix and can regulate cervical prostanoid 
synthesis. 

Mjzrachj Shemesh M . . . 

Department of Hormone Research, Kimron Veterinary Institute, Bet Dagan, Israel 50250. 

The hypothesis that FSH regulates the bovine cervical prostaglandin E(2) (PGE(2)) 
synthesis that is known to be associated with cervical relaxation and opening at the time 
of estrus was investigated. Cervical tissue from pre-estrous/estrous, luteal, and 
postovulatory cows were examined for 1) the presence of bovine (b) FSH receptor (R) 
and its corresponding mRNA and 2) the effect of FSH on the PGE(2) regulatory pathway 
in vitro. The presence of bFSHR mRNA in the cervix (maximal during pre-estrus/estrus) 
was demonstrated by the expression of a reverse transcription (RT) polymerase chain 
reaction (PCR) product (384 base pairs) specific for bFSHR mRNA and sequencing. 
Northern blotting revealed three transcripts (2.5, 3.3, and 3.8 kilobases [kb]) in cervix 
from pre-estrous/estrous cows. The level of FSHR (75 kDa) was significantly higher (p < 
0.01) in Western blots of pre-estrous/estrous cervix than in other cervical tissues. There 
was a good correlation between the 75-kDa protein expression and its corresponding 
transcript of 2.55 kb throughout the estrous cycle as described by Northern blot analysis 
as well as RT-PCR. Incubation of FSH (10 ng/ml) with pre-estrous/estrous cervix 
resulted in a 3-fold increase in the expression of FSHR and a 2-fold increase in both G 
protein (alpha(s)) and cyclooxygenase II. FSH (5-20 ng/ml) significantly increased (p < 
0.01) cAMP, inositol phosphate (p < 0.01), and PGE(2) (p < 0.01) production by pre- 
estrous/estrous cervix but not by cervix at the other stages. We conclude that bovine 
cervix at the time of the peripheral plasma FSH peak (pre-estrus/estrus) contains high 
levels of FSHR and responds to FSH by increasing the PGE(2) production responsible for 
cervical relaxation at estrus. 
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The decompensated detrusor III: impact of bladder outlet obstruction on 
sarcoplasmic endoplasmic reticulum protein and gene expression* 

Stein R . Gong C. Hutcheson JC Canning DA. Zderic SA . 

Division of Urology, Children's Hospital of Philadelphia, Philadelphia, Pennsylvania, 
USA. ' 



PURPOSE: Regulation of calcium ion homeostasis has a significant role in smooth 
muscle contractility. The "sarcoplasmic endoplasmic reticulum, calcium, magnesium, 
adenosine triphosphatase (SERCA) is a regulatory ion pump that may have a role in the 
functional outcome after outlet obstruction. We investigate what correlation if any existed 
between SERCA protein and gene expression, and the contractile properties in the same 
bladder. MATERIALS AND METHODS: Standardized partial bladder outlet 
obstructions were created in adult New Zealand white rabbits, which were divided into 
control, sham operated and obstructed groups. Muscle strip studies subcategorized the 
obstructed group into compensated (force greater than 50% of control) and 
decompensated (force less than 50% of control). Microsomal membrane and total RNA 
fractions were prepared from the same bladder tissue. Membrane proteins were used for 
Western blot analysis using a SERCA specific monoclonal antibody, and total RNA was 
assessed with Northern blot analysis. RESULTS: The relative intensities of signals for 
the Western and Northern blots demonstrated a strong correlation between protein and 
gene expression. Furthermore there was a strong association between the loss of SERCA 
messenger RNA and protein expression and loss of bladder function. CONCLUSIONS: 
Bladder contractility after outlet obstruction is influenced in part by smooth muscle cell 
ability to maintain calcium homeostasis via SERCA. The loss of SERCA protein 
expression is mediated by down-regulation in gene expression in the same bladder. These 
data suggest that smooth muscle ion pump gene expression is in part mechanically 
(pressure work) regulated. 



PMID: 10958733 [PubMed - indexed for MEDLINE] 



EXHIBIT 11 



141: Zhonghua Jie He He Hu Xi Za Zhi. 2002 Jun;25(6):337-40. R«**ed Articles, Links 

[The pathogenic role of macrophage migration inhibitory factor in acute 
respiratory distress syndrome] 

[Article in Chinese] 

GuoY^XieC . 

Department of Respiratory Medicine, First Affiliated Hospital of Zhongshan University, 
Guangzhou 510080 China. 

OBJECTIVE To investigate the expression and pathogenic role of macrophage migration 
inhibitory factor( MIF) in human acute respiratory distress syndrome(ARDS) 
METHODS The serum level of MIF in ARDS patients and normal persons were 
measured by ELIS A method. Peripheral blood mononuclear cell (PBMC) MIF expression 
was determined by flow- cytometry. The expression of MIF mRNA and protein in the 
lung tissues were detected by using double immuno histochemistry labeling and in situ 
hybridization. RESULTS The serum level of MIF increased significantly in ARDS 
patients as compared with normal persons (P < 0.01). The percentage of PBMC MIF 
expression was higher in ARDS patients than in normal controls (P < 0.01). In situ 
hybridization and immunohistochemistry showed undetectable or weak MIF mRNA and 
protein expression in normal lungs. In contrast, there was marked upregulation of MIF 
mRNA and protein expression in the ARDS lungs. In ARDS macro phages infiltrated the 
alveolar space and interstitium, most of which also expressed MIF. Infiltrating 
macrophages were almost restricted to the areas of severe tissue damage. The MIF 
expression level showed a strong correlation with the number of infiltrating macrophages. 
CONCLUSIONS The serum level of MIF and PBMC MIF expression increased in 
ARDS patients with enhanced pulmonary MIF expression and macrophage infiltration, 
which suggests that MIF plays a pivotal role in the pathogenesis of ARDS. 
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Expression of human telomerase reverse transcriptase gene and protein, 
and of estrogen and progesterone receptors, in breast tumors: Preliminary 
data from neo-adjuvant chemotherapy. 

ICammnri M Izumivama N, Hashimoto M, Nakamura K Okano T , Kurabavashi R 
Naoki H, Honma N , Qgawa T , Kaminishi M . Takubo K. 

Division ofBreast and Endocrine Surgery, Department of Surgery, Graduate School of 
Medicine, The University of Tokyo, Bunkyo-ku, Tokyo 113-8655, Japan, kanmori- 
dis@umin.ac.jp. 

Human telomerase reverse transcriptase (hTERT), the catalytic subunit of telomerase, is 
very closely associated with telomerase activity. Telomerase has been implicated in 
cellular immortalization and carcinogenesis, in situ detection of hTERT will aid in 
determining the localization of telomerase-positive cells. The aim of this study was to 
detect expression of hTERT mRNA, hTERT protein, estrogen receptor (ER) and 
progesterone receptor (PR) in paraffin-embedded breast tissue samples and to investigate 
the relationship between hTERT expression and various clinicopathological parameters 
in breast tumorigenesis. We used in situ hybridization (ISH) to examine hTERT gene 
expression, and immunohistochemistry (IHC) to examine expression of hTERT protein, 
ER and PR, in breast tissues including 64 adenocarcinomas, 2 phyllode tumors and their 
adjacent normal breast tissues. hTERT gene expression was detected by ISH in 56 (88%) 
carcinomas, but in neither of the 2 phyllode tumors. hTERT protein expression was 
detected by IHC in 52 (81%) carcinomas, but in neither of the 2 phyllode tumors. 
Moreover, ER and PR were expressed in 42 (66%) and 42 (66%) carcinomas, 
respectively, and in neither of the 2 phyllode tumors. In 4 cases of breast carcinoma that 
strongly expressed hTERT gene and protein before treatment, neo-adjuvant 
chemotherapy led to disappearance of gene and protein expression in all cases. There was 
a strong correlation between detection of hTERT gene expression by ISH and of hTERT 
protein by ICH in tissue specimens from breast tumors. These results suggest that 
detection of hTERT protein by ICH can be used to distinguish breast cancers as a 
potential diagnostic and therapeutic marker. 
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A sampling of the yeast proteome. 

Futcher B . Latter GL Monardo P. McLaughlin CS , Garrels JI 

Cold Spring Harbor Laboratory, Cold Spring Harbor, New York 1 1724, USA, 
futcher@csffl:org^ — - - 

In this study, we examined yeast proteins by two-dimensional (2D) gel electrophoresis 
and gathered quantitative information from about 1,400 spots. We found that there is an 
enormous range of protein abundance and, for identified spots, a good correlation 
between protein abundance, mRNA abundance, and codon bias. For each molecule of 
well-translated mRNA, there were about 4,000 molecules of protein. The relative 
abundance of proteins was measured in glucose and ethanol media. Protein turnover was 
examined and found to be insignificant for abundant proteins. Some phosphoproteins 
were identified. The behavior of proteins in differential centrifugation experiments was 
examined. Such experiments with 2D gels can give a global view of the yeast proteome. 
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Overexpression of a DEAD box protein (DDX1) in neuroblastoma and 
retinoblastoma cell lines. 

Godbout R , Packer M. Bie W . 

Departmerirdf Oncology, Cross Cancer Institute and University of Alberta, 1 1 560 
University Ave., Edmonton, Alberta T6G1Z2, Canada. 

The DEAD box gene, DDX1, is a putative RNA helicase that is co-amplified with 
MYCN in a subset of retinoblastoma (RB) and neuroblastoma (NB) tumors and cell lines. 
Although gene amplification usually involves hundreds to thousands of kilobase pairs of 
DNA, a number of studies suggest that co-amplified genes are only overexpressed if they 
provide a selective advantage to the cells in which they are amplified. Here, we further 
characterize DDX1 by identifying its putative transcription and translation initiation sites. 
We analyze DDX1 protein levels in MYCN/DDX1 -amplified NB and RB cell lines using 
polyclonal antibodies specific to DDX1 and show that there is a good correlation with 
DDX1 gene copy number, DDX1 transcript levels, and DDX1 protein levels in all cell 
lines studied. DDX1 protein is found in both the nucleus and cytoplasm of DDX1- 
amplified lines but is localized primarily to the nucleus of nonamplified cells. Our results 
indicate that DDX1 may be involved in either the formation or progression of a subset of 
NB and RB tumors and suggest that DDX1 normally plays a role in the metabolism of 
RNAs located in the nucleus of the cell. 
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Expression of somatostatin receptor types 1-5 in 81 cases of 
gastrointestinal and pancreatic endocrine tumors. A correlative 
immunohistochemical and reverse-transcriptase polymerase chain 
reaction analysis. 

Papotti M . Bongiovanni ML Volante M Allia E , LandottI S , Helboe L , Schindler ML 
ColeSL. Bussolati G . 

Department of Biomedical Sciences and Oncology, University of Turin, Via Santena 7, 
1 0126 Turin, Italy, mauro.papotti@unito.it 

Somatostatin receptors (SSTRs) have been extensively mapped in human tumors by 
means of autoradiography, reverse-transcriptase polymerase chain reaction (RT-PCR), in 
situ hybridization (ISH) and immunohistochemistry (IHC). We analyzed the SSTR type 
1-5 expression by means of RT-PCR and/or IHC in a series of 81 functioning and non- 
functioning gastroenteropancreatic (GEP) endocrine tumors and related normal tissues. 
Moreover, we compared the results with clinical, pathological and hormonal features. 
Forty-six cases (13 intestinal and 33 pancreatic) were studied for SSTR 1-5 expression 
using RT-PCR, IHC with antibodies to SSTR types 2, 3, 5 and ISH for SSTR2 mRNA. 
The vast majority of tumors expressed SSTR types 1, 2, 3 and 5, while SSTR4 was 
detected in a small minority. Due to the good correlation between RT-PCR and IHC data 
on SSTR types 2, 3, and 5, thirty-five additional GEP endocrine tumors were studied with 
IHC alone. Pancreatic insulinomas had an heterogeneous SSTR expression, while 100% 
of somatostatinomas expressed SSTRS and 100% gastrinomas and glucagonomas 
expressed SSTR2. Pre-operative biopsy material showed an overlapping 
immunoreactivity with that of surgical specimens, suggesting that the SSTR status can be 
detected in the diagnostic work-up. It is concluded that SSTRs 1-5 are heterogeneously 
expressed in GEP endocrine tumors and that IHC is a reliable tool to detect SSTR types 
2, 3 and 5 in surgical and biopsy specimens. 
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Expression of deoxycytidine kinase in leukaemic cells compared with solid 
tumour cell lines, liver metastases and normal liver. 

van der Wilt CL . Kroep JR. Loves WJ. Rots MG , Van Groeningen CJ. Kaspers GJ , 
Peters GJ . 

- : rDepartmerit "otMedical Oncology, VU University Medical Center, Amsterdam, The 
Netherlands. 

Deoxycytidine kinase (dCK) is required for the phosphorylation of several 
deoxyribonucleoside analogues that are widely employed as chemotherapeutic agents. 
Examples include cytosine arabinoside (Ara-C) and 2-chlorodeoxyadenosine (CdA) in 
the treatment of acute myeloid leukaemia (AML) and gemcitabine to treat solid tumours. 
In this study, expression of dCK mRNA was measured by a competitive template reverse 
transcriptase polymerase chain reaction (CT RT-PCR) in seven cell lines of different 
histological origin, 16 childhood and adult AML samples, 10 human liver samples and 1 1 
human liver metastases of colorectal cancer origin. The enzyme activity and protein 
expression levels of dCK in the cell lines were closely related to the mRNA expression 
levels (r=0.75, P=0.026 and r=0.86, P=0.007). In AML samples, dCK mRNA expression 
ranged from 1.16 to 35.25 (xlO(-3)xdCK/beta-actin). In the cell line panel, the range was 
2.97-56.9 (xl0(-3)xdCK/beta-actin) of dCK mRNA expression. The enzyme activity in 
liver metastases was correlated to dCK mRNA expression (r=0.497, P-0.05). In the liver 
samples, these were not correlated. dCK mRNA expression showed only a 36-fold range 
in liver while a 150-fold range was observed in the liver metastases. In addition, dCK 
activity and mean mRNA levels were 2.5-fold higher in the metastases than in the liver 
samples. Since dCK is associated with the sensitivity to deoxynucleoside analogues and 
because of the good correlation between the different dCK measurements in malignant 
cells and tumours, the CT-RT PCR assay will be useful in the selection of patients that 
can be treated with deoxycytidine analogues. 
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Galanin in pituitary adenomas. 

Grenback E, Biellerup P. Wallerman E . Lundblad L, Anggard A , Ericson K» Aman 
K, Landry M , Schmidt WE . HokfeltT. HultingAL . 

Department of Molecular Medicine, Endocrine and Diabetes Unit, Karolinska Hospital, 
' ~~ ■ . S-l -71-76~Stockholm, Sweden. Eva.Grenback@ks.se 

Tumor galanin content was measured in extracts from human pituitary adenomas using a 
specific RIA method for monitoring human galanin. Twenty-two out of twenty-four 
tumors contained galanin with notably high levels in corticotroph adenomas, varying 
levels in clinically inactive tumors, and low levels in GH secreting adenomas. Tumor 
galanin and ACTH contents were closely correlated in all tumors. In four young patients 
with microadenomas and highly active Mb Cushing tumor galanin was inversely related 
to tumor volume. The molecular form of tumor galanin, studied with reverse-phase 
HPLC, was homogeneous with the majority of tumor galanin coeluting with standard 
human galanin. In the tumors analysed with in situ hybridization there was a good 
correlation between galanin peptide levels and galanin mRNA expression. In some 
tumors galanin mRNA and POMC levels coexisted, in others they were essentially in 
different cell populations. Levels of plasma galanin-LI were not related to tumor galanin 
concentration, and galanin levels were in the same range in sinus petrosus close to the 
pituitary venous drainage as in peripheral blood. Corticotrophin releasing hormone 
injections in two patients caused ACTH, but no detectable galanin release into sinus 
petrosus. Our results demonstrate that corticotroph, but not GH adenomas, express high 
levels of galanin, in addition to ACTH, and that in some tumors both polypeptides are 
synthesised in the same cell population. However, galanin levels in plasma were not 
influenced by the tumor galanin content. 
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BCL2 protein expression parallels its mRNA level in normal and 
malignant B cells. 

ShenY, IabalJ , Huang JZ . Zhou G. Chan WC , 

~ -Department of Pathology and Microbiology, University of Nebraska Medical Center, , 

bmaha7USA." 

The regulation of B-cell lymphoma 2 (BCL2) protein expression in germinal center (GC) 
B cells has been controversial. Previous reports have indicated posttranscriptional 
regulation plays a dominant role. However, a number of recent studies contradicted these 
reports. Using real-time polymerase chain reaction (PCR) and Standardized Reverse 
Transcriptase-PCR (StaRT-PCR), we measured the level of mRNA expression in GC, 
mantle zone (MNZ), and marginal zone (MGZ) cells from laser capture microdissection. 
Both quantitative RT-PCR measurements of microdissected GC cells from tonsils 
showed that GC cells had low expression of BCL2 transcripts commensurate with the 
low protein expression level. These results are in agreement with microarray studies on 
fluorescence-activated cell sorter (FACS)-sorted cells and microdissected GC cells. We 
also examined BCL2 mRNA and protein expression on a series of 30 cases of diffuse 
large B-cell lymphoma (DLBCL) and found, in general, a good correlation. The results 
suggested that BCL2 protein expression is regulated at the transcriptional level in normal 
B cells and in the neoplastic cells in most B-cell lymphoproliferative disorders. 
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Cyclin Dl-negative mantle cell lymphoma: a clinicopathologic study based on 
gene expression profiling. 

FuK . Weisenburger DP . GreinerTC . DaveS, Wright G . Rosenwald A, Chiorazzi M , Ighal 
J, Gesk S, Siebert R t De Jong D, Jaffe ES. Wilson WH. Delabie J, QtLG, PaveBJ, Sanger 
WG. Smith LM . Rimsza L. Braziel RM. Muller-Her melink HK. Campo E, Gascoyne RD, 
StaudtLM , Chan WC : T.ym phoma/Leiikeniia Molecu lar Profiling Project. 

r* -Department of Pathology and Microbiology, University of Nebraska Medical Center, 983 135- ~~ - - 
Nebraska Medical Center, Omaha, NE 68198-3135, USA. kfu@unmc.edu 

Cyclin Dl overexpression is believed to be essential in the pathogenesis of mantle cell lymphoma 

(MCL). Hence, the existence of cyclin Dl-negative MCL has been controversial and difficult to 

substantiate. Our previous gene expression profiling study identified several cases that lacked 
cyclin Dl expression, but had a gene expression signature typical of MCL. Herein, we report the 
clinical, pathologic, and genetic features of 6 cases of cyclin Dl-negative MCL. All 6 cases 
exhibited the characteristic morphologic features and the unique gene expression signature of 
MCL but lacked the t(l l;14)(ql3; q32) by fluorescence in situ hybridization (FISH) analysis. The 
tumor cells also failed to express cyclin Dl protein, but instead expressed either cyclin D2 (2 
cases) or cyclin D3 (4 cases). There was good correlation between cyclin D protein expression and 
the corresponding mRNA expression levels by gene expression analysis. Using interphase FISH, 
we did not detect chromosomal translocations or amplifications involving CCND2 and CCND3 
loci in these cases. Patients with cyclin Dl-negative MCL were similar clinically to those with 
cyclin Dl -positive MCL. In conclusion, cases of cyclin Dl-negative MCL do exist and are part of 
the spectrum of MCL. Up-regulation of cyclin D2 or D3 may substitute for cyclin Dl in the 
pathogenesis of MCL. 
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The alpha(v)beta6 integrin receptor for Foot-and-mouth disease virus is 
expressed constitutively on the epithelial cells targeted in cattle. 

Monaehan P. Gold S . Simpson J , Zhang Z , Weinreb PH . Violette SM . Alexandersen 
S. Jackson T . 

Institute for Animal Health, Pirbright Laboratory, Ash Road, Pirbright, Surrey GU24 
0NF,UK. 

Field strains of Foot-and-mouth disease virus (FMDV) use a^mb'er of alpha(v)- 
integrins as receptors to initiate infection on cultured cells, and integrins are believed to 
be the receptors used to target epithelial cells in animals. In this study, 
immunofluorescence confocal microscopy and real-time RT-PCR were used to 
investigate expression of two of the integrin receptors of FMDV, alpha(v)beta6 and 
alpha(v)beta3, within various epithelia targeted by this virus in cattle. These studies show 
that alpha(v)beta6 is expressed constitutively on the surfaces of epithelial cells at sites 
where infectious lesions occur during a natural infection, but not at sites where lesions 
are not normally formed. Expression of alpha(v)beta6 protein at these sites showed a 
good correlation with the relative abundance of beta6 mRNA. In contrast, alpha(v)beta3 
protein was only detected at low levels on the vasculature and not on the epithelial cells 
of any of the tissues investigated. Together, these data suggest that in cattle, 
alpha(v)beta6, rather than alpha(v)beta3, serves as the major receptor that determines the 
tropism of FMDV for the epithelia normally targeted by this virus. 
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Modulation of the glutamatergic receptors (AMPA and NMD A) and of glutamate 
vesicular transporter 2 in the rat facial nucleus after axotomy. 

Eleore L, Vassias L Vidal PP . de Waele C . 

LNRS (CNRS-Paris V), ESA 7060, Centre Universitaire des Saints-Peres, 45 rue des Saints- 
Peres, 75270 Paris Cedex 06, France. 

Facial nerve axotomy is a good model for studying neuronal plasticity and regeneration in the 
peripheral nervous system. We investigated in the rat the effect of axotomy on the different 
subunits of excitatory glutamatergic AMPA (GLuRl-4), NMDA (NR1, NR2A-D) receptors, post- 
synaptic density 95, vesicular glutamate transporter 2, beta catenin and cadherin. mRNA levels 
and/or protein production were analyzed 1, 3, 8, 30 and 60 days after facial nerve axotomy by in 
situ hybridization and immunohistofluorescence. mRNAs coding for the GLuR2-4, NR1 , NR2 A, 
B, D subunits of glutamatergic receptors and for post-synaptic density 95, were less abundant after 
axotomy. The decrease began as early as 1 or 3 days after axotomy; the mRNAs levels were 
lowest 8 days post-lesion, and returned to normal or near normal 60 days after the lesion. The 
NR2C subunit mRNAs were not detected in either lesioned or intact facial nuclei. 
Immunohistochemistry using specific antibodies against GLuR2-3 subunits and against NR1 
confirmed this down-regulation. There was also a large decrease in vesicular glutamate transporter 
2 immunostaining in the axotomized facial nuclei at early stages following facial nerve section. In 
contrast, no decrease of NR2A subunit and of post-synaptic density 95 could be detected at any 
time following the lesion, beta Catenin and cadherin immunoreactivity pattern changed around the 
cell body of facial motoneuron by day 3 after axotomy, and then, tends to recover at day post- 
lesion 60 days. Therefore, our results suggest a high correlation between restoration of 
nerve/muscle synaptic contact, synaptic structure and function in facial nuclei. To investigate the 
mechanisms involved in the change of expression of these proteins following axotomy, the facial 
nerve was perfused with tetrodotoxin for 8 days. The blockade of action potential significantly 
decreased GLuR2-3, NRland NR2A mRNAs in the ipsilateral facial nuclei. Thus, axotomy- 
induced changes in mRNA abundance seemed to depend partly on disruption of activity. 
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